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©  1,4-diazepine  derivative  and  its  pharmaceutical  use. 

©  A  triazolo-1  ,4-di-azepine  compound  of  the  below  given  formula  and  a  pharmacologically  acceptable  salt 
thereof  are  disclosed  and  useful  in  the  pharmaceutical  field,  especially  to  allergic  diseases. 

in  which  R1  and  R2  are  hydrogen  or  an  alkyl,  R3  is  hydrogen  or  a  halogen,  R4  is  hydrogen  or  an  alkyl,  X  is 
-OCO,  -NHCO-,  -CO-  or  others  and  Y  is  a  cycloalkyl,  a  cycloalkylalkyl,  an  alkynyl  or  others. 
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,4-diazepine  derivative  and  its  pharmaceutical  use 

The  invention  provides  a  new  1  ,4-diazepine  derivative  and  a  pharmacologically  acceptaoie  sail  mereoT, 
a  process  for  preparing  it  and  the  pharmaceutical  use.  The  compound  and  the  salt  have  an  excellent 
medical  activity. 

5 
(Prior  Arts) 

In  recent  years,  a  platelet  activating  factor  (hereinafter  referred  to  simply  as  PAF)  has  attracted  much 
attention  and  its  relationship  with  various  diseases  is  now  being  clarified.  Now,  it  has  been  assumed  that 

ro  PAF  takes  part  in  not  only  inflammation,  but  also  DIC,  endotoxin  shock,  asthma,  ulcers  in  alimentary  canal, 
hepatisis  and  the  rejection  at  the  time  of  organ  transplantation.  In  addition,  attention  has  been  drawn  to  as  a 
mediator  which  is  one  of  allergic  reactions. 

Under  these  circumstances,  there  have  been  made  investigations  on  compounds  having  the  anti-PAF 
activity.  Among  these  compounds,  a  1  ,4-diazepine  compound  having  the  anti-PAF  action  has  been 

'5  proposed,  for  example,  in  Japanese  Laid-open  Patent  Application  No.  63-33382.  However,  a  satisfactory 
anti-PAF  agent  which  is  adapted,  particularly,  for  allergies  such  as  asthma  has  not  been  developed  yet. 

Accordingly,  we  have  continued  investigations  and  studies  over  a  long  term  with  respect  to  1  ,4- 
diazepine  derivatives  which  have  not  only  an  excellent  PAF-inhibiting  activity,  but  also  a  long  activity. 

10 
(Summary  of  the  Invention) 

We  made  intensive  studies  over  a  long  term  in  order  to  attain  the  above  object  and,  as  a  result,  found 
that  the  purpose  could  be  achieved  by  1  ,4-diazepine  derivatives  defined  below  or  pharmacologically 

?5  acceptable  salts  thereof.  The  present  invention  has  been  accomplished  based  on  the  above  finding. 
The  invention  provides  a  triazolo-1,4-di-azepine  compound  of  the  below  given  formula  and  a  pharmaco- 

logically  acceptable  salt  thereof. 

(wherein  R1  and  R2  are  the  same  or  different  and  represent  a  hydrogen  atom  or  a  lower  alkyl  group,  hj 
represents  a  hydrogen  atom  or  a  halogen  atom,  R4  represents  a  hydrogen  atom  or  a  lower  alkyl  group,  X 

represents 
(a)  a  group  of  the  formula 

30 

35 

40 

45 
o  
II 

-0-  c  -, 
(b)  a  group  of  the  formula, 

0 

50 
II 

-N-U-   , 

wherein  R5  represents  a  hydrogen  atom  or  a  lower  alkyl  group, 

3 
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(c)  a  group  of  the  formula, 
o  
ii 

-  C-, 
(d)  a  group  of  the  formula, 

0 R °  
I 

- 0 - P - .  
II 
0 

(wherein  R6  represents  a  lower  alkyl  group), 
(e)  a  group  of  the  formula, 

0 
II 

0 

n  is  an  integer  of  0  or  1  ,  and  Y  represents 
(1)  a  cycloalkyl  group  which  may  have  a  substituent(s),  (2)  a  cycloalkylalkyl,  (3)  an  alkynyl  group, 
(4)  a  group  of  the  formula, 

RT 
I 

C! l3 -C- (CH2)   r  '  I 
CN 

in  which  R7  is  hydrogen  or  methyl  and  r  is  zero,  1  or  2, 
(5)  a  group  of  the  formula,  NC-(Cll2)p-,  (wherein  p  is  an  integer  of  from  1  to  6), 
(6)  a  group  of  the  formula,  A-(Cll2)p-  wherein  A  represents  a  group  selected  from  a  pyridyl  group,  a  pyranyl 
group  and  a  morpholino  group  and  q  is  an  integer  of  from  0  to  6), 
(7)  an  alkynyl  group  having  from  1  to  6  carbon  atoms  wherein  a  phenyl  group  or  a  cycloalkyl  group  is 
joined  to  any  carbon  atom), 
(8)  a  group  of  the  formula, 

(9)  a  group  of  the  formula 

)  N - S O b - u - .  
KQ 

(wherein  Rs  and  R9  are  the  same  or  different  and  represent  a  hydrogen  atom,  a  lower  alkyl  group,  a 
pyridylmethyl  group  or  a  cycloalkyl  group  or  R8  and  R9  may  be  joined  along  with  a  nitrogen  atom  to  form  a 
ring,  and  B  represents  a  phenylene  group  or  a  lower  alkylene  group  having  from  1  to  3  carbon  atoms, 
(10)  a  group  of  the  formula, 



5 
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CH-C-CII, 

(1  1)  a  group  of  the  formula, 

U 
• q ^ k   -c iu-Hi i -c   - o - c n , - c - c - c n  

w 
(12)  a  group  of  the  formula, 

0 
0  H  - c - o   -Cllt-C  -C  -Cll, 

75 

(13)  a  group  of  the  formula, 

20 

(14)  a  group  of  the  formula, 
25 

in  which  s  is  1  or  2,  (18) 
40 

45 
in  which  t  is  1  or  2,  (19) 

50 

55 

(20)  an  arylalkyl, 
(21)  an  arylalkenyl, 
(22) 

:ii  =  ch  -  

O -  : - c -  

30 
(15)  a  lower  alkyl  group,  or 
(16)  a  cycloalkylalkenyl  group, 
(17) 

35  /  \  
'0  - 0 - ( C H 2 ) s -  

Q  ' - < C H 2 ) t -  

0 ^ ) = C H -  

5 
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( E ) u -  

in  which  R10  is  hydrogen  or  phenyl,  R11  is  hydrogen  or  a  lower  alkyl,  E  is  an  alkenylene  and  u  is  zero  or  1, 
or  (23) 

70 

75 

20 

in  which  G  is  an  alkenylene  or  -J-(CH2)k-,  J  is  oxygen  or  sulfur,  k  is  zero,  1  or  2,  provided  that  when  X  is 

0  0  0  0 
il  II  II  II 

(a)   - 0 - C - .   (b)  - N - C - .   (c)  -C - .   or  (e)  - S - .  

0 

Y  is  a  group  selected  from  (1)  to  (14),  and  when  X  is 

25  QRo 
I 

(d)  - 0 - P - ,  
II 
0  

30 

35 

Y  is  a  group  of  (15)  and  that  when  n  =  0,  Y  is  an  alkynyl  group  of  (3). 
In  the  formula  of  the  invention  it  is  preferable  that  X  is  (a),  (b)  or  (c).  It  is  more  preferable  that  X  is  (c) 

-CO-. 
35  It  is  preferable  that  n  is  1  when  X  is  (a),  (b)  or  (c). 

It  is  prefeable  that  Y  is  one  of  (1)  to  (16),  more  preferably  (4),  (3),  (16)  and  (2).  Most  prefrable  examples 
for  Y  include  a  cycloalkyl,  in  particular  one  having  3  to  7  carbon  atoms,  such  as  cyclopropyl  and  HC  =  C-C- 
(CH3)2-. 

It  is  preferable  that  R1  is  hydrogen  and  R2  is  methyl.  Preferble  compounds  have  the  formula  in  which 
40  R3  is  chlorine,  R1  is  hydrogen,  R4  is  methyl,  n  is  1,  and  Y-X-  and  R2  are  defined  with  one  of  the  following 

combinations: 

45 

50 

55 

6 
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CI!  3  0 
I  II 

NC-C-O-C  -  
I 

.CI!  3  .. 

10 

CIU  0 
l  II 

N C - C - O - C -  
I 
CIU 

CM. 

15 n 

20 

25 

Cll  = C ! I - C  

0 

I / - C I I - C H - C -  

0 

£ > - ( C I I 3 )   , - C -  

H 

II 

H 

30 

35 
[ >   —   CIUNIIC  -  H 

40 

45 

50 

0 

Cll  —  C  —  CILClhO  -C  -  CH. 

0 
II 

NCCH  a  CH  2  CIU  DC Cil. 

55 

7 
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0 

\   II 
>   —   c  -  

3 

li 

0 

0 

The  invention  provides  another  compound,  a  triazolo-1  ,4-di-azepine  compound  of  the  below  given 
formula  and  a  pharmacologically  acceptable  salt  thereof  in  which  Y,  X,  n,  R1,  R2,  R3,  R4  are  defined  in  the 
same  manner  as  shown  above: 

A  third  comound  of  the  invention  is  a  triazolo-1  ,4-di-azepine  compound  of  the  below  given  formula  and 
a  pharmacologically  acceptable  salt  thereof  in  which  Y,  X,  n,  R1,  R2,  R3,  R4  are  defined  in  the  same 
manner  as  shown  above: 

The  invention  provides  the  pharmacological  use  of  the  compound  as  defined  above  and  its  salt.  In  the 
invention  a  pharmaceutical  composition  comprises  a  pharmacologically  effective  amount  of  the  compound 
or  the  salt  thereof,  defined  above,  and  a  pharmacologically  acceptable  carrier.  A  method  for  treating  a 
disease  against  which  anti-PAF  activity  is  effective,  which  comprises  administering  a  pharmacologically 
effective  amount  of  the  compound  or  the  salt  thereof  as  defined  above.  The  disease  is  an  allergic  disease 
such  as  athma. 

8 
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The  1  ,4-diazepine  derivatives  of  the  general  formula  (I)  have  good  HAr-inniDitmg  enicacy  ana  gooa 
persistency  with  high  safety. 

Accordingly,  an  object  of  the  invention  is  to  provide  novel  1  ,4-diazepine  derivatives  or  pharmacologi- 
cally  acceptable  salts  thereof  which  have  good  anti-PAF  action.  Another  object  of  the  invention  is  to  provide 

5  a  process  for  preparing  the  same.  A  further  object  of  the  invention  is  to  provide  an  agent  comprising  the 
same. 

In  the  compounds  (I)  of  the  invention,  the  lower  alkyl  group  for  R1,  R2,  R4,  R5,  R6,  R8,  R9  and  R11  is  a 
linear  or  branched  alkyl  group  having  from  1  to  6  carbon  atoms  and  includes,  for  example,  a  methyl  group, 
an  ethyl  group,  a  propyl  group,  an  isopropyl  group,  a  butyl  group,  an  isobutyl  group,  a  sec-butyl  group,  a 

<o  tert-butyl  group,  a  pentyl  group  (amyl  group),  an  isopentyl  group,  a  neopentyl  group,  a  tert-pentyl  group,  a 
1-methylbutyl  group,  a  2-methylbutyl  group,  a  1,2-dimethylpropyl  group,  a  hexyl  group,  an  isohexyl  group,  a 
1-methylpentyl  group,  a  2-methylpentyl  group,  a  3-methylpentyl  group,  a  1  ,1-dimethylbutyi  group,  a  1,2- 
dimethylbutyl  group,  a  2,2-dimethylbutyl  group,  a  1  ,3-dimethylbutyl  group,  a  2,3-dimethylbutyl  group,  a  3,3- 
dimethylbutyl  group,  a  1-ethylbutyl  group,  a  2-ethylbutyl  group,  a  1,1,2-trimethylpropyl  group,  a  1,2,2- 

'5  trimethylpropyl  group,  a  1-ethyl-1-methylpropyl  group,  a  1-ethyl-2-methylpropyl  group  or  the  like.  Of  these, 
preferable  groups  include  a  methyl  group,  an  ethyl  group,  a  propyl  group  and  an  isopropyl  group,  of  which 
the  methyl  group  is  most  preferred. 

The  cycloalkyl  group  defined  by  Y  is  a  cycloalkyl  group  having  from  3  to  7  carbon  atoms  such  as,  for 
example,  cyclopropyl,  cyclobutyl,  cyclopentyl,  cyclohexyl  or  cycloheptyl.  Of  these,  cyclopropyl,  cyclobutyl 

?o  and  cyclopentyl  are  most  preferred.  The  cycloalkyl  may  have  a  substituent  such  as  methyl. 
The  cycloalkylakyl  group  is  a  group  which  is  derived  from  the  above-indicated  cycloalkyl  group.  Typical 

examples  include  cyclopentyimethyl,  cyclopropylmethyl,  cyclohexylmethyl,  and  cyclohexylethyl  groups. 
The  cycloalkylalkenyl  group  is  a  group  which  is  derived  from  the  above-indicated  cycloalkylaikyl  group. 

Typical  and  preferable  groups  include,  for  example,  those  of  the  following  formulae 
?5 

^ > - C H   =  CH-  ,  < ^ > - C H   =  CH-  , 

30 

The  alkynyl  group  is  a  group  which  has  from  1  to  6  carbon  atoms  ana  a  triple  oona  at  any  portion 
thereof.  Typical  alkynyl  groups  include,  for  example,  CHsC-CH2-,  CH3C-CH2-CH2-,  CH3C-CH2-CH2-CH2-, 
CHsC-CH2-CH2-CH2-CH2-, 

40 

45 

50 

55 

CH3. 
I 

HC  =  C - C -   , '  I 
CH3 

CH3 

CH=C-CH2-  C  H  -  ,  CH3-CSC-CH2-CH2-,  and  CH3-OC-CH2-.  Of  these,  CH=C-CH2-,  CFMC-CH2-CH2-, 
CHsC-CH2-CH2-CH2-  and  CH=C-CH2-CH2-CH2-  are  most  preferred. 

In  the  formula  (4), 

I 
CHa-C-  (CH71  - 

|  l  n  

CN 

for  Y,  R7  is  most  preferably  a  methyl  group. 

9 
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"  In  the  formula  (5),  p  is  from  1  to  6m  preferably  from  1  to  4. 
In  the  formula  (6),  q  is  from  0  to  6. 
In  the  formula  (7),  an  alkynyl  group  having  from  1  to  6  carbon  atoms  wherein  a  phenyl  group  or  a 

cycloalkyl  group  is  joined  to  any  carbon  atom  of  the  group  includes,  for  example,  those  groups  of  the 
following  formulae 

V   Q r c = c '  

CH  =C  -   CH  -  

CH  =  C 

In  (9),  R8  and  R9  may  form  a  ring  along  with  a  nitrogen  atom.  Specific  examples  of  the  ring  are  shown 
below. 

O   O   U  

As  described  before,  when  X  represents  a  group  of  the  formula, 

0 R °  
I 

- 0 - P - ,  
II 
0  

Y  is  a  lower  alkyl  group,  preferably  a  methyl  or  ethyl  group. 
The  arylalkyl  preferably  includes  benzyl,  phenetyl,  a  benzyl  having  on  the  phenyl  a  substituent  such  as 

an  alkyl  such  as  methyl  and  a  halogen  such  as  chlorine,  bromine  and  fluorine.  The  arylalkenyl  preferably 
includes  the  following  two: 

P h i  
c h = c h -   CH=(f- 

CH3 

The  group  (22)  for  Y  preferably  includes  the  following  three: 

CHa  W  
CH=CH- 

10 
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'he  group  (23)  for  Y  preferably  includes  the  following  two: 

: h = c h -  

(0 

15 

n  the  practice  of  the  invention,  the  most  preferable  group  represented  by  X  is  a  group  or  tne  rormuia  (a; 
O 

•  O  -C-.  A  more  preferable  group  is  of  the  formula  (b), 

0 
II 

,  - N - C - .  
I 

„_  Preferably,  groups  of  the  formula  (c), dO  0  
II 

-  C-,  or  the  formula  (d), 

25 

OR 
I 

0 - P - ,  
II 
0 

30 
are  used.  When  n  =  0,  good  results  are  obtained. 

In  the  present  invention,  a  first  preferable  group  of  compounds  are  those  of  the  following  chemical, 
structural  formula 

35 

40 

45 

50 

0 
II 

o - c  (A) 

wherein  R\  R2,  R3,  R*  and  Y  have,  respectively,  the  same  meanings  as  defined  cetore  wnere  tne  most 
preferable  group  represented  by  Y  is  a  group  of  the  formula, 

R7 

C H 3 - C - ( C H 2 ) r -   f 

CN 

55 
in  which  R7  is  hydrogen  or  methyl,  r  is  zero,  1  or  2,  a  group  of  the  formula,  NO-(OH2)P-  wnerein  p  is  an 

integer  of  from  1  to  6,  or  an  alkynyl  group.  Most  preferably,  R3  is  a  halogen  atom  such  as  a  chlorine  atom 
and  R*  is  a  methyl  group. 

n  
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wherein  R1,  R2,  R3,  R4  and  Y  have,  respectively,  the  same  meanings  as  defined  before  where  the  most 
preferable  group  for  Y  is  a  cycloalkyl  such  as  cyclopropyl,  an  alkynyl,  a  cycloalkylalkyl  group,  a 
cycloalkylalkenyl  group,  a  group  of  the  formula, 

or  a  group  represented  by  the  formula,  NC-(CH2)P-  wherein  p  is  an  integer  of  from  1  to  6. 
In  the  compound  (B),  it  is  preferable  that  Y  is  cyclopropyl,  R4  is  methyl,  R1  is  methyl,  R2  is  hydrogen 

and  R3  is  chlorine. 
A  second  preferable  group  of  compounds  are  those  of  the  chemical,  structural  formula  (C) 

wherein  R\  R2,  R3,  R4,  R5  and  Y  have,  respectively,  the  same  meanings  as  defined  before  where  the  most 
preferable  group  represented  by  Y  is  a  group  of  the  formula, 

R7 
I 

CHS-C-  , 
I 
CN 

wherein  R7  represents  a  hydrogen  atom  or  a  methyl  group,  a  group  of  the  formula,  NC-(CH2)P-  wherein  p  is 
an  integer  of  from  1  to  6,  or  an  alkynyl  group. 

Taking  notice  of  R1  and  R2  in  the  compound  group  (I)  of  the  invention,  it  is  most  preferable  that  R1  is  a 
hydrogen  atom  and  R2  is  a  lower  alkyl  group,  particularly  a  methyl  group.  This  is  more  particularly  shown 
by  the  following  general  formula 

12 
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wherein  Ra  represents  a  lower  alkyl  group,  R3  represents  a  hydrogen  atom  or  a  halogen  atom,  R4 
represents  a  hydrogen  atom  or  a  lower  alkyl  group,  X  represents 
(a)  a  group  of  the  formula, 

(b)  a  group  of  the  formula, 

0 
II 

-N-C-   , 

wherein  R5  represents  a  hydrogen  atom  or  a  lower  alkyl  group, 
(c)  a  group  of  the  formula, 

o  
II 

-  C  -,  or 
(d)  a  group  of  the  formula, 

0 R °  
I 

- 0 - P - .  
II 
0  

wherein  Re  represents  a  lower  alkyl  group,  Y  represents  (1)  a  cycloalkyl  group,  (2)  a  cycloalkylalkyl  group, 
(3)  an  alkynyl  group, 
(4)  a  group  of  the  formula, 

R7 
I 

C H a - C - .  

(wherein  R7  represents  a  hydrogen  atom  or  a  methyl  group, 
(5)  a  group  of  the  formula,  NC-(CH2)P-,  (wherein  p  is  an  integer  of  from  1  to  6), 
(6)  a  group  of  the  formula,  A-(CH2)P-  wherein  A  represents  a  group  selected  from  a  pyridyl  group,  a  pyranyl 
group  and  a  morpholino  group  and  q  is  an  integer  of  from  0  to  6), 
(7)  an  alkynyl  group  having  from  1  to  6  carbon  atoms  wherein  a  phenyl  group  or  a  cycloalkyl  group  is 
joined  to  any  carbon  atom), 
(8)  a  group  of  the  formula, 

13 
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[9)  a  group  of  the  formula, 

R° 
)  N - S O a - B - .  

[wherein  R8  and  R9  are  the  same  or  different  and  represent  a  hydrogen  atom,  a  lower  alkyl  group,  a 
Dyridylmethyl  group  or  a  cycloalkyl  group  or  Rs  and  R9  may  be  joined  along  with  a  nitrogen  atom  to  form  a 
-ing,  and  B  represents  a  phenylene  group  or  a  lower  alkylene  group  having  from  1  to  3  carbon  atoms, 
[10)  a  group  of  the  formula, 

(1  1  )  a  group  of  the  formula, 

(12)  a  group  of  the  formula, 

(13)  a  group  of  the  formula, 

CH  - C - C H , - / ^ ) -  

0  K  —  CIU  —  KH  —  C  —  0  —  CH»  —  C  —  C  —  CH,  — 

rs  » 
0  K-C-0-CH,-C»C-CH,- 

Q - C I I - C H   -  

(14)  a  group  of  the  formula, 

(15)  a  lower  alkyl  group,  or  (16)  a  cycloalkylalkenyl  group,  provided  that  when  X  is 

0  0  o  o  
II  II  II  II 

(a)   - 0 - C - ,   (b)  - N - C - ,   (c)  -C - ,   or  (e)  - S - ,  
I  II 
R5  0  

Y  is  a  group  selected  from  (1)  to  (14),  and  when  X  is 

14 
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0 R °  
I 

;d)  - o - p - ,  
II 
0 

Y  is  a  group  of  (15)  and  that  when  n  =  0,  Y  is  an  alkynyl  group  of  (3).  in  addition,  y  includes  (i  /)  to  w  
defined  before. 

o  In  the  above  general  formula  (D),  Ra  represents  a  lower  alkyi  group  having  from  1  to  6  carbon  atoms  as 
set  forth  for  the  definition  of  R1  and  R2  and  is  most  preferably  a  methyl  group. 

The  most  preferable  compound  group  where  Ra  is  a  methyl  group  is  represented  by  the  following 
general  formula  (E) 

'5 

?o 

(E) 

25 

30 

35 

wherein  Y,  R3  and  R4  have,  respectively,  the  same  meanings  as  defined  before,  c  represents  a  group  ot  tne 
formula, 

O 
II 

-0-  C  -,  or 
a  group  of  the  formula, 

o  
II 

-  C-. 
In  the  above  general  formula  (E),  the  case  where  R3  is  a  halogen  atom  is  most  preferable.  The  most 

preferable  halogen  atom  is  a  chlorine  atom. 
R4  is  preferably  an  alkyl  group  and  most  preferably  a  methyl  group. 
Y  is  most  preferably  a  group  of  the  formula, 

40 

R7  • 
I 

C H 3 - C - ( C H 2 )   r - ,  
I 
CN 

in  which  R7  is  hydrogen  or  methyl  and  r  is  zero,  1  or  2,  a  group  of  the  formula,  NU-(Ur-i2)p-,  wnerein  p  is  an 
integer  of  from  1  to  6,  a  cycloalkyl  group,  a  cycloalkylalkyl  group,  a  cycloalkylalkenyl  group,  or  a  group  of 

the  formula, 

50 

55 

CH=CH- 

Especially,  when  Z  is  a  group  of  the  formula, 
o  

-0-  C  -,  Y  is  most  preferably  an  alkynyl  group  such  as,  for  example,  CHsC-CH2-,  CHsC-CH2-CH2-,  CHsC- 

CH2-CH2-CH2-  or  CH=C-CH2-CH2-CH2-CH2-,  A  group  of  the  formula, 

15 
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R7 

CH3-C-  , 

CN 

wherein  R7  has  the  same  meaning  as  defined  before,  or  a  group  of  the  formula,  NO(CH2)p-  (wherein  p  has 
the  same  meaning  as  defined  before. 

When  Z  is  a  group  of  the  formula, 

-  C  -,  Y  is  most  preferably  a  cycloalkyl  group  such  as  a  cyclopropyl  or  cyclobutyl  group,  a  cycloalkylalkyl 
group,  a  cycloalkylalkenyl  group,  an  alkynyl  group,  a  group  of  the  formula, 

or  a  group  of  the  formula,  NC-(CH2)P-  wherein  p  is  an  integer  of  from  1  to  6. 
These  compounds  (E)  and  particularly,  those  compounds  wherein  the  methyl  group  is  introduced  into 

the  diazepine  ring  exhibit  unexpectedly  better  anti-PAF  action  than  known  1,4-diazepine  compound  as  well 
as  will  be  described  hereinafter. 

The  pharmacologically  acceptable  salts  used  in  the  present  invention  are  ordinarily  employed  innoxious 
salts  such  as,  for  example,  inorganic  salts  such  as  hydrochlorides,  hydrobromides,  sulfates,  phosphates  and 
the  like,  organic  salts  such  as  acetates,  maleats,  succinates,  methanesulfonates  and  the  like,  and  salts  of 
amino  acids  such  as  alginine,  aspartic  acid,  glutamic  acid  and  the  like. 

The  compounds  of  the  invention  have  asymmetric  carbon  in  the  molecule  and  may  take  various  steric 
isomers.  In  the  practice  of  the  invention,  the  individual  isomers  and  mixtures  thereof  are  all  within  the  scope 
of  the  invention.  For  example,  the  compound  (D)  defined  above  has  an  asymmetric  carbon  attached  to  Ra 
being  methyl  and  therefore  includes  stereoisomers.  The  isomers  can  be  obtained  according  to  an  usual 
process  for  preparation. 

Moreover,  some  compounds  may  form  hydrates,  which  are  also  within  the  scope  of  the  invention. 
The  compounds  of  the  invention  are  prepared  by  usual  procedures,  among  which  typical  processes  are 

described  below. 

Preparation  Process  1 

For  the  preparation  of  compounds  of  the  formula  (I)  wherein 
X  is  of  the  formula  (a), 

O 
II 

o  
II 

-0-  C  -,  or  of  the  formula  (b), 

0  
II 

- N - C - ,  

R5 

and  n  =  1, 

16 
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'  -  x  -   0  - £ j >  n  ) 

. i n )  

Y  —  X  —  f I I )  

wherein  X,  n,  Y,  Ft1,  R2,  R3  and  R*  have,  respectively,  the  same  meaning  as  aennea  Derore. 
The  compound  of  the  formula  (II)  and  the  compound  of  the  formula  (III)  are  subjected  to  condensation 

reaction  to  obtain  the  compound  of  the  general  formula  (f  )  which  is  one  of  intended  substances. 
This  reaction  is  performed  by  usual  manner  in  a  solvent-free  conditions  or  in  a  solvent  inert  to  the 

reaction  and  selected  from  chloroform,  tetrahydrofuran,  diethyl  ether,  acetone,  benzene,  toluene  and 

dimethylformamide.  The  reaction  temperature  is  generally  from  room  temperature  to  approximately  150  C 
and  most  preferably  from  1  00  to  1  30  C. 

In  the  above  reaction,  the  compound  of  the  general  formula  (II)  which  is  used  as  the  starting  material  is 

prepared,  for  example,  according  to  the  following  process. 

X  —  OH ( I V )  

a  1  —  X  —  0  —  < (  V )  

Y  —  X  —  0  -  (  n  ) 

i  / 
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10 

wherein  Y,  X  and  n  have,  respectively,  the  same  meanings  as  defined  before,  and  Hal  represents  a  halogen 
atom. 

In  the  above  reaction,  the  compound  of  the  general  formula  (IV)  is  subjected  to  condensation  reaction 
with  the  halide  of  the  general  formula  (V)  to  obtain  the  compound  of  the  general  formula  (II). 

The  reaction  should  preferably  be  effected  in  the  presence  of  bases  including  amines  such  as 
triethylamine,  pyridine  and  the  like,  alkali  hydrides  such  as  sodium  hydride,  potassium  hydride  and  the  like, 
and  alkali  hydroxides  such  as  sodium  hydroxide,  potassium  hydroxide  and  the  like. 

This  reaction  may  be  performed  in  the  absence  of  solvent  or  in  a  solvent.  Examples  of  the  solvent 
include  ethers  such  as  tetrahydrofuran,  dioxane  and  the  like,  halogen-based  compounds  such  as  methylene 
chloride,  chloroform  and  the  like,  benzene  compounds  such  as  benzene,  toluene,  xylene  and  the  like,  and 
compounds  such  as  dimethylformamide,  dimethylsulfoxide  and  the  like. 

75 
Preparation  Process  2 

For  the  preparation  of  compounds  wherein  X  is  of  the  formula, 
O 
II 

-  C  -,  and  n  =  1, 
O 
II 

20  Y-  C-OH  (VI) 
or  its  reactive  acid  derivative 

25 

30 

( i n )  

35 

40 

45 

(  I  ")  

50 

55 

More  particularly,  the  carboxylic  acid  of  the  general  formula  (VI)  or  its  reactive  derivative  and  the 
compound  of  the  general  formula  (III)  are  subjected  to  condensation  reaction  to  obtain  the  compound  of  the 
general  formula  (I  ')  which  is  one  of  intended  substances. 

This  condensation  reaction  is  carried  out  by  usual  manner.  The  reactive  derivatives  include:  acid  halides 
such  as  acid  chlorides,  acid  bromides  and  the  like;  acid  azides;  N-hydroxybenzotriazole;  active  esters  such 
as  N-hydroxysuccinimide;  symmetric  acid  anhydrides;  mixed  acid  anhydrides  with  alkali  carbonates,  p- 
toluenesulfonic  acid  and  the  like. 

This  reaction  is  carried  out  by  heating  in  a  solvent-free  condition  or  in  a  solvent  not  taking  part  in  the 
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reaction,  e.g.  benzene,  toluene,  xylene,  tetrahydrofuran,  chloroform,  carbon  tetrachloride,  dimethylfor- 
mamide  or  the  like,  thereby  causing,  for  example,  dehalogenation  reaction.  Better  results  are  obtained  when 
the  reaction  is  effected  in  the  presence  of  inorganic  salts  such  as  sodium  hydrogencarbonate,  potassium 
carbonate,  sodium  carbonate,  caustic  soda  and  the  like  or  organic  bases  such  as  triethylamine,  pyridine, 

5  pyrimidine,  diethylaniline  and  the  like. 
When  free  carboxylic  acids  are  used,  better  results  are  obtained  for  the  reaction  in  the  presence  of  a 

condensing  agent  such  as  dicyclohexylcarbodiimide,  1,1  -carbonyldiimidazole  or  the  like. 

w  Preparation  Process  3 

For  the  preparation  of  compounds  wherein  X  is  of  the  formula, 

0 R °  
15 

- P - ,  
II 
0 

20 
and  n  =  1, 

OR6 

25 Y - Q  P  -  Ha l  
II 
0 

( v n )  

30 

40 

35 

45 

55 

50 

(  I  "'  ) 
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/vrierein  Y.  R\  R2,  R3,  R4  and  Rs  have,  respectively,  the  same  meanings  as  defined  before,  and  Hal 
'epresents  a  halogen  atom. 

The  halide  compound  of  the  general  formula  (VII)  and  the  compound  of  the  general  formula  (III)  are 
'eacted  to  obtain  compound  (I  )  which  is  an  intended  substance. 

The  reaction  is  a  dehydrohalogenation  reaction  which  is  effected  by  usual  manner  under  heating 
:onditions  in  a  solvent-free  condition  or  in  a  solvent  not  taking  part  in  the  reaction  and  selected,  for 
sxample,  from  benzene,  toluene,  xylene,  tetrahydrofuran,  chloroform,  carbon  tetrachloride  and  dimethylfor- 
•namide.  Better  results  are  obtained  when  the  reaction  is  carried  out  in  the  presence  of  inorganic  salts  such 
as  sodium  hydrogencarbonate,  potassium  carbonate,  sodium  carbonate  and  caustic  soda  or  organic  bases 
such  as  triethylamine,  pyridine,  pyrimidine,  diethylaniline  and  the  like. 

Preparation  Process  4 

=or  the  preparation  of  compounds  of  the  formula  (I)  where  n  =  0, 

Y  —  Hal  (VM) 

( I )  

(  I  ""  ) 

wherein  Y,  R\  R2,  R3,  and  R4  have,  respectively,  the  same  meanings  as  defined  before,  and  Hal  represents 
a  halogen  atom. 

The  halide  compound  of  the  general  formula  (VIII)  and  the  compound  of  the  general  formula  (III)  are 
reacted  to  obtain  compound  (I  "")  which  is  an  intended  substance. 

The  reaction  is  a  dehydrohalogenation  reaction  which  is  effected  by  usual  manner  under  heating 
conditions  in  a  solvent-free  condition  or  in  a  solvent  no  taking  part  in  the  reaction  and  selected,  for  example, 
from  benzene,  toluene,  xylene,  tetrahydrofuran,  chloroform,  carbon  tetrachloride  and  dimethylformamide. 
Better  results  are  obtained  when  the  reaction  is  carried  out  in  the  presence  of  inorganic  salts  such  as 
sodium  hydrogencarbonate,  potassium  carbonate,  sodium  carbonate  and  caustic  soda  or  organic  bases 
such  as  triethylamine,  pyridine,  pyrimidine,  diethylaniline  and  the  like. 

The  starting  compound  (III)  used  in  the  above  Preparation  Processes  1  to  4  can  be  prepared,  for 
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example,  according  to  the  following  procedure. 

wherein  R\  R2,  R3,  and  R4  have,  respectively,  the  same  meanings  as  defined  before. 
In  the  above  reaction,  the  thioamide  compound  of  the  general  formula  (IX)  is  subjected  to  hydrolysis 

reaction  to  obtain  the  compound  of  the  general  formula  (III). 
The  present  reaction  is  carried  out  by  usual  manner  wherein  the  compound  of  the  general  formula  (III) 

can  be  obtained  by  heating  in  the  presence,  for  example,  of  sodium  hydroxide,  potassium  hydroxide, 
sodium  ethoxide,  sodium  methoxide,  potassium  ethoxide,  potassium  methoxide  or  the  like.  For  the  reaction, 
there  may  be  used  a  solvent  such  as,  for  example,  an  alcohol  solvent  such  as  methyl  alcohol,  ethyl  alcohol 
or  the  like,  tetrahydrofuran,  dimethoxyethane,  or  a  hydrous  solvent. 

With  the  above  starting  compound  (III)  wherein  R'  is  a  hydrogen  atom,  R2  is  a  methyl  group  and  R4  is  a 
methyl  group,  the  preparation  process  can  be  more  particularly  described  as  follows. 
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( t h i r d   s t e p )  
•V 
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( s i x t h   s t e p )  

(XVD)  • 
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I W )  

wherein  the  mark  "*"  represents  asymmetric  carbon  and  (XVIII)  represents  the  respective  enanethiomer. 
The  respective  steps  indicated  above  are  briefly  illustrated  in  the  following. 

(First  Step) 

2-Bromopropionyl  bromide  of  the  formula  (XI)  is  subjected  to  condensation  reaction  with  the  compound 
of  the  general  formula  (X)  by  usual  manner  to  obtain  the  compound  of  the  general  formula  (XII). 

This  reaction  is  carried  out  in  a  two-phase  system  (under  Schotten-Bauimann  conditions)  of  an  organic 
solvent  such  as,  for  example,  toluene,  benzene,  xylene  or  the  like  in  the  presence  of  either  an  alkali 
hydroxide  such  as  sodium  hydroxide,  potassium  hydroxide  or  the  like  or  a  base  such  as  sodium 
hydrogencarbonate,  potassium  hydrogencarbonate  or  the  like. 

Alternatively,  the  reaction  may  be  performed  in  the  presence  of  a  base  including  an  amine  such  as 
triethylamine,  pyridine  or  the  like,  an  alkali  hydroxide  such  as  sodium  hydroxide,  potassium  hydroxide  or 
the  like,  or  an  alkali  hydride  such  as  sodium  hydride,  potassium  hydride  or  the  like,  in  a  solvent  not  taking 
part  in  the  reaction  such  as,  for  example,  dichloromethane,  dichloroethane,  tetrahydrofuran,  toluene, 
benzene,  xylene,  dimethylformamide  or  the  like. 

(Second  Step) 

In  this  step,  ammonia  gas  is  introduced  into  the  compound  of  the  general  formula  (XII)  by  usual  manner 
to  obtain  the  compound  (XIII). 

This  reaction  should  preferably  be  effected  at  low  temperatures  ranging,  for  example,  from  30  °C  to 
100°  C. 

The  reaction  is  carried  out  in  a  solvent-free  condition  or  by  the  use  of  an  appropriate  solvent  which 
does  not  take  part  in  the  reaction  and  is  selected  from  ethers  such  as  tetrahydrofuran,  dioxane  and  the  like, 
ethyl  acetate,  chloroform,  methanol,  ethanol,  pyridine  and  dichloroethane. 

(Third  Step) 

In  this  step,  the  compound  of  the  general  formula  (XII)  is  subjected  to  dehydration  reaction  by  usual 
manner  thereby  causing  cyclization  to  obtain  the  compound  of  the  general  formula  (XIV). 

One  of  the  procedures  is  particularly  described.  The  compound  is  dissolved  in  an  appropriate  solvent 
not  taking  part  in  the  reaction  such  as,  for  example,  benzene,  toluene,  xylene,  pyridine  or  the  like,  to  which 
one  equivalent  of  an  acid  catalyst  such  as  acetic  acid,  silica  gel  or  the  like.  While  removing  the  water 
produced  as  the  reaction  proceeds  by  the  use  of  a  dehydrator  or  by  means  of  the  Dean  Stark  apparatus, 
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the  reaction  system  is  heated. 

(Fourth  Step) 

•This  step  is  one  wherein  phosphorus  pentasulfide  is  added  to  the  compound  of  the  general  formula 

(XIV)  for  reaction  to  obtain  the  compound  of  the  general  formula  (XV). 
This  reaction  is  carried  out  in  a  solvent  such  as  pyridine,  dimethoxyethane,  diglymes,  tetrahydrofuran, 

toluene,  benzene,  xylene  or  the  like.  The  reagent  may  be,  aside  from  phosphorus  pentasulfide,  the  Lauson 

9  reagent,  (2,4-bis(4-methoxyphenyl9-1  ,3-dithia-2,4-diphosphetan-2,4-disulfide).  In  some  case,  the  reaction  is 
carried  out  in  the  presence  of  a  base  such  as  sodium  hydrogencarbonate. 

(Fifth  Step) 
5 

This  step  involves  the  reaction  wherein  acetohydrazide  is  reacted  with  the  compound  of  the  general 
formula  (XV)  to  cause  the  cyclization  reaction,  thereby  obtaining  compound  of  the  general  formula  (XVI). 

This  reaction  is  effected  by  heating  acetohydrazide  in  a  solvent  which  does  not  take  part  in  the  reaction 
such  as,  for  example,  dioxane,  dimethoxyethane,  diglymes  or  the  like  or  in  a  solvent-free  condition, 

to  Alternatively,  hydrazide  hydrate  is  reacted  in  a  solvent  such  as  methanol  or  ethanol  and  the  resultant 

hydrazide  is  reacted  to  ethyl  ortho-acetate  to  obtain  an  intended  product.  Still  alternatively,  hydrazide  may 
be  reacted  with  acetyl  chloride  or  acetic  anhydride  and  the  resultant  product  is  dehydrated  to  obtain 

compound  (XVI). 

>5 
(Sixth  Step) 

This  step  is  one  wherein  the  compound  of  the  general  formula  (XVI)  is  hydrolyzed  by  usual  manner  to 
obtain  the  compound  of  the  genral  formula  (XVII). 

jo  This  reaction  proceeds  according  to  known  procedures.  For  instance,  heating  in  the  presence  of 

potassium  hydroxide,  sodium  hydroxide,  sodium  ethoxide,  sodium  methoxide,  potassium  ethoxide,  potas- 
sium  methoxide  or  the  like  results  in  the  compound  of  the  general  formula  (XVII). 

For  the  reaction,  solvents  may  be  used  including  alcohol  solvents  such  as  methyl  alcohol  or  ethyl 
alcohol,  tetrahydrofuran,  dimethoxyethane  or  hydrous  solvents. 

35  A  particular  example  of  obtaining  the  compound  of  the  general  formula  (XVII)  through  the  above- 
described  series  of  the  reactions  is  illustrated  in  Preparatory  Example  appearing  hereinafter  wherein  R3  is  a 
chlorine  atom. 

The  compound  of  the  general  formula  (XVII)  is  a  novel  compound  and  is  an  important  intermediate  for 

obtaining  final  compounds  having  good  anti-PAF  activity.  More  specifically,  the  final  compound  prepared 
40  through  the  intermediate  (i.e.  compounds  of  the  general  formula  (I)  wherein  R'  is  a  hydrogen  atom  and  R2  is 

a  methyl  group)  exhibits  unexpectedly  high  ant-PAF  activity  than  known  1  ,4-diazepine  compound.  In  this 

sense,  the  compounds  of  the  general  formula  (III),  of  which  those  of  the  formula  wherein  R1  is  a  hydrogen 
atom  and  R2  is  a  lower  alkyl  group,  particularly  a  methyl  group,  are  very  valuable  as  intermediates. 

The  intermediates  have  asymmetric  carbon  and  thus  optical  isomers  exist.  In  the  practice  of  the 

45  invention,  61  products  may  be  resolved  into  optically  active  products,  if  desired. 
Th  resolution  may  be  performed  at  the  stage  of  the  compound  of  the  general  formula  (XIII)  wherein  an 

optical  resolving  agent  such  as  (  +  )-tartaric  acid,  (  +  )-camphoric  acid,  (  +  )-dibenzoyltartaric  acid,  (  +  )-10- 

camphorsulfonic  acid,  (  +  )-mandelic  acid  or  the  like  may  be  used  for  the  resolution.  Alternatively,  at  the 

stage  of  the  compound  of  the  general  formula  (III)  or  (XVII),  the  resolution  may  be  possible  using  an  optical 

50  resolving  agent  such  as  dibenzoyl-D-tartaric  acid  or  dibenzoyl-L-tartaric  acid.  Still  alternatively,  when  using 

a  column  for  optical  isomer  resolution  such  as,  for  example,  a  chiral(?)  polyamide  silica  gel  HPLC  (elute: 
tetrahydrofuran-hexane),  the  resolution  at  the  stage  of  the  compound  of  the  genral  formula  (XIII),  (XVII)  or 

(III)  is  possible. 
The  other  compounds  than  those  described  for  the  processes  for  their  preparations  can  be  obtained  in 

55  the  same  way,  except  for  changing  starting  materials. 
The  effects  of  the  invention  are  more  particularly  described  by  way  of  experimental  example. 
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Experimental  Example 

PAF  Recepteor  Binding  Assay  to  the  Human  Platelet 

(Method) 

Platelets  are  obtained  from  healthy  men  according  to  usual  method  and  suspended  at  a  concentration 
of  108  platelets/460  ul  in  a  binding  buffer  (10  mM  phosphate-buffers  saline  (pH  7.0),  with  0.1%  (w/V)  BSA 
and  0.9  mM  CaCb).  Platelets(108)  in  460  ul  of  the  buffer  were  added  to  polypropylene  tubes  and 
preincubated  with  test  compounds(20  ul),  after  vortexing,  for  6  min  at  37  °  C.  Subsequently,  20  ul  of  a 
binding  buffer  solution  of  3H-PAF  (final  3H-PAF  concentration  0.6  -  1  mM)  was  added  to  the  tubes,  which 
were  incubated  for  6  minutes.  The  binding  reaction  was  stopped  by  adding  of  3  ml  of  an  ice-cold  washing 
solution  (saline  containing  0.1%  (w/v)  BSA).  Platelets  were  isolated  by  vaccum  filtration  on  glass  filters 
(Whatman  GF  C).  After  drying  the  glass  filter,  radioactivity  on  the  glass  filter  was  measured  in  scintilator 
with  a  liquid  scintillation  counter. 

The  inhibition  percent  is  calculated  according  to  the  following  equation  and  the  value  of  IC  is 
determined  by  interpolation  from  the  figure. 

I n h i b i t i o n   %  = 

( t o t a l   b i n d i n g )   -  ( t o t a l   b i n d i n g   w i t h   c o m p o u n d )  

( t o t a l   b i n d i n g   )  -  ( n o n - s p e c i f i c   b i n d i n g   t o t a l  

binding  :  radioactivity  of  binding  in  the  absence  of  cold  PAF  or  test  compounds 
non-specific  binding  :  radioactivity  of  binding  in  the  presence  of  10-5  M  PAF 

These  results  are  shown  in  Table  I. 
non-specific  binding  :  radioactivity  (dpm)  after  the  incubation  with  10-5  M  of  cold  PAF. 

The  results  are  shown  in  Table  1  . 
The  mark  "*"  indicates  asymmetric  carbon  and  the  marks  "(  +  )"  and  "(-)"  indicate  specific  rotation. 

As  shown  in  Table  1  ,  it  is  obvious  that  these  invented  compounds  have  anti-PAF  activity.  Moreover,  it  has 
been  found  that  the  compounds  possess  more  potent  and  long-acting  anti-PAF  activity,  and  show  better 
safety  properties  than  known  compounds.  Thus,  the  present  invention  has  a  great  merit. 

Accordingly,  the  compounds  will  be  effective  for  the  therapy  and  prophylaxis  of  all  diseases  mediated 
by  PAF. 

Typical  diseases  for  which  the  compounds  are  useful  as  a  therapeutic  and  prophylactic  agent  include 
allergic  diseases,  asthma,  thrombosis,  cerebral  apoplexy  (cerebral  hemorrhage,  cerebral  thrombosis), 
myocardial  infarction,  (angina  pectoris),  human  disseminated  intravascular  coagulation  syndrome  (DIC), 
thrombophlebitis,  glomerular  hepatitis,  anaphylactic  shock,  hemorrhagic  shock  and  the  like.  The  invented 
compounds  will  be  particularly  useful  as  an  anti-allergic  agent  and  an  anti-asthmatic  agent. 

When  these  compounds  are  administered  as  an  anti-PAF  agent,  they  may  be  useful  to  orally  dose  in 
the  form  of  a  tablet,  powder,  granule,  capsule,  syrup  or  the  like.  Alternatively,  they  may  be  parenterally 
dosed  as  a  suppositoty,  injection,  external  remedy  or  drip.  In  the  case  of  the  invention,  the  compounds 
should  preferably  be  used  as  an  oral  agent. 

The  dosage  may  depend  on  the  type  of  disease,  the  degree  of  symptom  and  the  age.  When  these 
compounds  are  orally  administered,  the  doses  of  0.001  -  10  mg/kg,  preferably  0.01  -  0.5  mg/kg,  will  be 
benefitial. 

For  the  preparations  to  use  as  peroral  and  parenteral  dose,  they  are  made  using  ordinary,  pharmaceuti- 
cally  acceptable  additives.  For  the  preparation  of  injections  or  drips,  pH  modifiers,  buffer  solutions, 
stabilizers  and  solubilizers  are  added  to  the  principal  ingredient,  if  necessary.  The  mixture  can  be  freeze- 
dried,  if  necessary,  to  make  injections  for  subcutaneous,  intramuscular  or  intervenous  or  drip  administra- 
tions. 
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Table  1 

Test   compound  PAF  r e c e p t o r   b i n d i n g   a s s a y  

C H 3 - - ^ f k  
CH3  \  N 
1  _  S  N - /  

1  II  k A A   )  0.0033 
CH3  0  >=N 

0 - °  

CH3-—  ̂ f k  
r   n 

_  S 
NC-  <CHa)  3-0-C-N^ff  V"  \  

II  k ^ - A   )  0.0027 

C H j — ^ f k  
\  N 

HC  =  C-(CH2)2-0-C-N^rf  K   \  
II  k J - A   /  •  0.0035 
o  _ ) = r  

C H 3 - ^ N - .  
\  N 

v   ii  y  0.0018 

0 - C 1  
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Table   1  ( C o n t ' d )  

0.00056 

0.00022 

0.00074 

0.0015 
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Table  1  ( C o n t ' d )  

CH3- -^NN 
\  N 

_  S  H - j ?  
NC-(CH,)3-0-C-N^r{  Y   \ 

II  k A - A   /"CH,  0.0044 
0  >=N 

O - c ,  

C H 3 ^ N n  
CH3  0  T   N 

NC-C-0-C-N  Y   H  Y - C H 3  
i  k j 1 - ^   /  0.  5 
CH3  v   > = N  

Q - c i   ( - )  

C H 3 ^ N n  
CH3  0  T   N 

NC-C-0-C-N  Y   Y   > - C H 3  
1  k J —   V _   /   

.  0.0031 
CH3  v   > = N  

( j - C l   ( + )  

0  T   N 

^ L V _ N /   0.  082 

Q - C l   ( - )  
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Table  1  ( C o n t ' d )  

[Examples] 

Typical  examples  of  the  invention  are  described,  which  should  not  be  construed  as  limiting  the  present 
invention. 

(A)  Examples  1  to  77  and  Preparation  Examples  1  to  29,  (B)  Examples  78  to  104  and  Preparation 
Examples  30  to  34,  (C)  Examples  105  to  120  and  Preparation  Examples  35  to  43,  and  (D)  Examples  121  to 
137  and  Preparation  Examples  44  to  52  are  disclosed  hereinafter. 

It  will  be  noted  that  the  preparation  of  starting  compounds  or  substances  will  be  described  as 
Preparatory  Examples. 

Example  1 
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6-(2-Chlorophenyl)-3-(1  -cyano-1  -methylethoxycarbonyl)-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
iieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

1  )  Synthesis  of  1  -cyano-1  -methylethyl  phenyl  carbonate 

CH3  0 
I  II 

4 C - C - 0 - C - 0  

: h 3  

1.40  g  (9  mmols)  of  phenyl  chloroformate  was  dropped  into  a  pyridine  solution  (̂ u  mi)  ot  u.aa  g  (iu 
nmols)  of  acetone  cyanohydrin  under  ice-cooling  conditions,  followed  by  agitation  for  30  minutes.  After 
completion  of  the  reaction,  the  solvent  was  distilled  off  to  obtain  a  residue,  which  was  dissolved  in 
chloroform,  followed  by  washing  with  N  hydrochloric  acid  and  a  saturated  sodium  hydrogencarbonate 
aqueous  solution  and  drying  with  magnesium  sulfate.  The  resultant  product  was  purified  by  silica  gel 
column  chromatography  (elution  solvent:  ethyl  acetate:  n-hexane  =  1  :  49),  thereby  quantitatively  obtaining 
the  intended  compound  in  the  form  of  a  colorless  solid  matter. 

(2)  Synthesis  of  6-(2-chlorophenyl)-3-(1  -cyano-1  -methylethoxycarbonyl)-1  1  -methy  l-2,3,4,5-tetrahydro-8H- 
pyrido[4  ,3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine 

0.15  g  of  1  -cyano-1  -methylethyl  phenyl  carbonate  and  0.15  g  ot  b-(^cnioropnenyi)-i  l-meinyi-^j^.o- 
tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  were  dissolved  in  chloroform 
and  made  uniform,  after  which  the  solvent  was  distilled  off.  The  resultant  mixture  was  agitated  at  a  bath 

temperature  of  120°  C  for  1  hour.  After  cooling,  purification  by  silica  gel  column  chromatography  (elution 
solvent:  chloroforrrv.methanol  =  99:1)  could  yield  0.18  g  of  the  intended  product  as  amorphous. 
•  1H-NMR  (90MHz,  CDCI3)  « 
1.77(6H,s),  1.80  -  2.20(2H,m),  2.68(3H,s),  3.10  -3.60(2H,m),  4.22(1  H.m),  4.50  -  4.88(2H,m),  5.60(1  H,m),  7.35- 
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(4H,m) 
•  FABMS  (M  +  H+)  m/z:481 

Example  2 

6-(2-Chlorophenyl)-3-(3-cyanopropropoxycarbonyl)-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

0  \  N 
II  _   S  N ^ f  

NCCHaCHaCHaQ-C  —  N  ^rf  Y   \ 

(1)  Synthesis  of  3-cyanopropyl  phenyl  carbonate 

0 

ICCHaCHaCHaO  ~C  ~ 0  

1.50  g  of  phenyl  chloroformate  was  dropped  into  a  chloroform  solution  (20  ml)  of  0.85  g  of  4- 
hydroxybutyronitrile  and  1.50  g  of  pyridine  under  ice-cooling  conditions,  followed  by  agitation  for  30 
minutes.  After  completion  of  the  reaction,  the  reaction  mixture  was  washed  with  a  saturated  sodium 
hydrogencarbonate  aqueous  solution  and  dried  with  magnesium  sulfate,  after  which  the  solvent  was  distilled 
off,  followed  by  purification  by  silica  gel  column  chromatography  (elution  solvent:  ethyl  acetate:  n-hexane  = 
3:  17),  thereby  obtaining  1.20  g  of  the  intended  compound. 

(2)  Synthesis  of  6-(2-chlorophenyl)-3-(3-cyanopropoxycarbonyl)-1  1-methyl-2,3,4,5-tetrahydro-8H-pyrido- 
[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

N C  H  3  ——as*  N  N 
o  r  

N C C H a C H a C H a O - C - N ^ r f   Y   \  

0.11  g  of  1  -cyanopropyl  phenyl  carbonate  and  0.13  g  of  6-(2-chlorophenyl)-11-methyl-2,3,4,5- 
tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-  a][1  ,4]diazepine  were  dissolved  in  chloroform 
and  made  uniform,  after  which  the  solvent  was  distilled  off.  The  resultant  mixture  was  agitated  at  a  bath 
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temperature  of  110°  C  for  1  hour.  After  cooling,  purification  by  silica  gel  column  chromatography  (elution 
solvent:  chloroforrmmethanol  =  49:1)  could  yield  0.10  g  of  the  intended  product. 
•  1H-NMR  (90MHz,  CDCI3)  5 
1.41  -  1.80(m,  2H),  1.80  -  2.1  7(m,  2H),  2.22  -  2.52(m,2H),  2.60(s,  3H),  2.80  -  5.76(m,  6H),  4.20(t,  J  =  7Hz, 
2H),  7.30(m,  4H) 
•  FAB  MS  (M  +  H*)  m/z:481 

3-(3-Butynyloxycarbonyl)-6-(2-chlorophenyl)-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f]- 
1  ,2,4]triazoio[4,3-a][1  ,4]diazepine 

1.70  g  of  phenyl  chloroformate  was  dropped  into  a  dichloromethane  solution  (̂ u  mi)  ot  u./u  g  ot  j- 
butyn-1-ol  and  1.50  g  of  pyridine  under  ice-cooling  conditions,  followed  by  agitation  for  30  minutes.  After 
completion  of  the  reaction,  the  reaction  mixture  was  washed  with  a  saturated  sodium  hydrogencarbonate 
aqueous  solution  and  dried  with  magnesium  sulfate,  after  which  the  solvent  was  distilled  off,  followed  by 
purification  by  silica  gel  column  chromatography  (elution  solvent:  ethyl  acetate:  n-hexane  =  1  :  49),  thereby 
obtaining  the  intended  compound  as  a  colorless  oil  at  a  quantitative  yield. 

(2)  Synthesis  of  3-(3-butynyloxycarbonyl)-6-(2-chlorophenyl-propoxycarbonyl)-n-metnyi-^,^,4,&-tetranyaro- 
8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  

"  7 

Example  3 

0 
II 

:h  =  c - c h 2 c h 2 o - c  

[1  )  Synthesis  of  3-butynyl  phenyl  carbonate 

0 
II 

CH  =  C - C H 2 C H 2 Q - C   - 0   -{  
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70 

75 

20 

25 

30 

35 

40 

45 

■  C  H  a  —   ̂   N 
o  .  

r  

CH  =  C - C H 2 C H 2 Q ~ C   - r j  

r   n 
5 ,  

0.10  g  of  3butynyl  phenyl  carbonate  and  0.18  g  of  6-(2-chlorophenyl)-1  1-methyl-2,3,4,5-tetrahydro-8H- 
pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  were  dissolved  in  chloroform  and  made  uni- 
form,  after  which  the  solvent  was  distilled  off.  The  resultant  mixture  was  agitated  at  a  temperature  of  110°  C 
for  1  hour.  After  cooling,  purification  by  silica  gel  column  chromatography  (elution  solvent:  chloro- 
form:methanol  =  99:1)  could  yield  0.17  g  of  the  intended  product. 
•  1H-NMR  (90MHz,  CDCI3)  5 
1.60  -  2.16  (m,  2H),  1.94  (s,3H),  2.50(dt,  J  =  2Hz,  7Hz,  2H),  2.66(s,  3H),  2.86  -  5.74(m,  6H),  4.1  7(t,  J=7Hz, 
2H),  7.29(m,  4H) 
•  MS  m/z(Pos.  Gab):466(M  +  H)  + 

Example  4 

6-(2-Chlorophenyl)-3-(2-cyanoethy  laminocarbonyl)-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

C  H  3  —  

NCCH2CH2N  - C   - N ^ r f   Y  

•0  > = !  

(1  )  Synthesis  of  N-(2-cyanoethyl)carbamate 

0 
II  —  

NC-CfUCHaN  - C   - 0   ■ 
I  

�  

50  H 

1.40  g  of  phenyl  chloroformate  was  dropped  into  a  dichloroethane  solution  (20  ml)  of  0.70  g  of  3- 
aminopropionitrile  and  1.20  g  of  triethylamine  under  ice-cooling  conditions,  followed  by  agitation  for  30 

55  minutes. 
After  completion  of  the  reaction,  the  reaction  mixture  was  washed  with  saturated  sodium  hydrogencar- 

bonate  and  dried  with  magnesium  sulfate,  after  which  the  solvent  was  distilled  off,  followed  by  purification 
by  silica  gel  column  chromatography  (elution  solvent:  ethyl  acetate:  n-hexane  =  1:9),  thereby  obtaining 
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.30  g  of  the  intended  compound. 

I)  Synthesis  of  6-(2-chlorophenyl)-3-(2-cyanoethylaminocarDonyi)-n-meinyi-^,j^,o-ieiranyuru-on-pyiiuu- 
t',3':4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-aj[1  ,4]diazepine 

0.09  g  of  N-(2-cyanoethyl)carbamate  and  0.18  g  ot  tHZ-cnioropnenyij-  1  i-meinyi-^.o.t.o-itiueinyuiu-on- 
)yrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  were  dissolved  in  chloroform  and  made  uni- 

orm,  after  which  the  solvent  was  distilled  off.  The  resultant  mixture  was  agitated  at  140  C  for  1  hour.  After 

:ooling,  purification  by  silica  gel  column  chromatography  (elution  solvent:  chloroform:methanol  =  19:1) 
:ould  yield  0.12  g  of  the  intended  product. 
'  1H-NMR  (90MHz,  CDCI3)  5  ; 
.45  -  2.23(m,  2H),  2.60(t,  J  =  7Hz,  2H),  2.64(s,3H),  2.80  -5.69(m,  9H),  7.29(m,  4H) 

'  MS  m/z(Pos,  Fab):466  (M  +  H)+ 

Example  5 

3-(2-Chlorophenyl)-11-methyl-3-(2-propynyl)-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][l,2,4]triazolo- 
4,3-a][1  ,4]diazepine 

JH3 
\  N 

30  mg  of  sodium  hydride  (60%)  was  added  to  a  dimethyltormamiae  (̂ u  mi)  soiunon  01  u.i^gui  o-^- 
chlorophenyl)-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]- 
diazepinediazepine  at  room  temperature,  followed  by  agitation  at  60  °C  for  1  hour.  Again,  60  mg  of  3- 

bromopropyne  was  added  at  room  temperature  and  agitated  at  60°  C  for  1  hour.  After  cooling,  water  was 
added  to  the  reaction  mixture,  which  was  extracted  with  ethyl  acetate  and  dried  with  magnesium  sulfate, 

followed  by  removal  of  the  solvent  and  purification  by  silica  gel  column  chromatography  (elution  sol- 

vent:chloroform  methanol  =  98.5:1.5),  thereby  obtaining  20  mg  of  the  intended  product. 
•  1H-NMR  (90MHz,  CDCI3)  5  ; 
1.52  -  2.1  2(m,  2H),  2.25(t,  J  =  2Hz,  1H),  2.16  -  2.84(m,2H),  2.66(s,  3H),  3.45(d,  J  =  2Hz,2H),  3.74(m,  2H),  3.90 

-  4.40,  5.20  -5.76(2m,  2H),  7.27(m,  2H) 
•  MS  m/z:407 
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Example  6 

B-(2-Chlorophenyl)-1  1-methyl-3-cyclopropanecarbonyl-1  1-methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

90  mg  of  cyclopropanecaronyl  chloride  was  dissolved  in  4  ml  of  N-dimethylformamide,  into  which  an 
N,N-dimethylformamide  solution  (6  ml)  of  150  mg  of  6-(2-chlorophenyl)-1  1-methyl-2,3,4,5-tetrahydro-8H- 
pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  and  210  mg  of  triethylamine  was  dropped  at 
-60  °C  and  agitated  as  it  is  for  30  minutes.  After  removal  of  the  solvent  by  distillation,,  a  saturated  sodium 
hydrogencarbonate  aqueous  solution  was  added,  followed  by  extraction  with  chloroform  and  drying  with 
anhydrous  magnesium  sulfate.  This  was  filtered  off  and,  after  removal  of  the  solvent  by  distillation,  the 
resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  MeOH:CH2Cl2  = 
1:99)  to  obtain  140  mg  of  the  captioned  compound  (yield  79%). 
•  'H-NMR  (90MHz,  CDCI3)  S  : 
0.4  -  1.3  (m,4H),  1.4  -  2.7(m,  3H),  2.67(s,3H),  2.8  -5.8(m,  6H),  71.  -  7.6(m,  4H), 
•  MS  m/z  (Pos,  Fab):  438(M  +  H)  + 

6-(2-Chlorophenyl)-3-cyclopropanecarbonyl-8,1  1  -dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f]- 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

100  mg  of  6-(2-chlorophenyl)-3-cyclopropanecarbonyl-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine  was  dissolved  in  4  ml  of  N,  N-dimethylformamide,  to  which  54 
mg  of  sodium  hydride  (55%)  and  0.5  ml  of  methyl  bromide,  followed  by  agitation  for  1  hour  at  room 
temperature.  The  reaction  was  stopped  by  addition  of  water  and  the  solution  was  neutralized  with  acetic 
acid.  Subsequently,  the  solvent  was  distilled  off  under  reduced  pressure  and  the  resultant  residue  was 
extracted  with  20  ml  of  dichloromethane.  The  solution  was  dried  with  anhydrous  magnesium  sulfate,  after 
which  the  solvent  was  removed,  followed  by  purification  with  silica  gel  column  chromatography  (400  mesh, 
10  g)  to  obtain  the  captioned  product. 

Example  7 
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*  1H-NMR  (90MHz,  CDCI3)  8  : 
0.55  -  1.15  (m,  4H),  1.45  -  2.5(m,  3H),  2.1  0(d,  J  =  6.8Hz,d3H),  2.66(s,  3H),  2.8  -  4.8(m,3H),  4.26(q,  J  =  6.8Hz, 
1H),  4.8  -5.2(m,1H),  7.05  -  7.65(m,4H) 
•  MS  m/z(Pos.  Fab):  452(M  +  H)* 

H2-Chlorophenyl)-3-cinnamoyl-1  1-methy!-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo- 
4,3-a][1  ,4]diazepine 

80  mg  of  cinnamoyl  chloride  was  dissolved  in  8  ml  of  N,N-dimethylformamide,  into  wnicn  4  mi  ot  an 
N,  N-dimethylformamide  solution  of  120  mg  of  6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido- 
;4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  and  160  mg  of  triethylamine  was  dropped,  followed 
oy  agitation  as  it  is.  After  removal  of  the  solvent  by  distillation,  a  saturated  sodium  hydrogencarbonate 
aqueous  solution  was  added  to,  followed  by  extraction  with  chloroform  and  drying  with  anhydrous 
magnesium  sulfate.  The  solution  was  filtered  off  and,  after  removal  of  the  solvent  by  distillation,  the  resultant 
residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  MeOH:CH2Cl2  =  1:99)  to 
obtain  11  mg  of  the  captioned  compound  (yield  68%). 
MS  m/z(Pos.  Fab):  500(M  +  H)  + 

6-(2-Chloropheny  l)-3-cyclobutanecarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f]- 
[1  ,2,4]triazolo[4,3-a3[1  ,4]diazepine 

50  mg  of  cyclobutanecarboxylic  acid,  70  mg  of  1  -hydroxy  benzotnazole  monohydrate  ana  i&u  mg  ot  b- 
(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]- 
diazepine  was  dissolved  in  8  ml  of  N,N-dimethylformamide,  to  which  100  mg  of  N,N  -dicyclohexylcar- 
bodiimide  was  added  under  ice-cooling  conditions,  followed  by  agitation  for  about  10  minutes  and  agitation 

Example  8 

Example  9 
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at.-4°C  overnight.  Thereafter,  after  further  agitation  at  room  temperature  for  about  1  hour,  the  insoluble 
matter  was  removed  by  filtration  and  the  solvent  was  distilled  off.  A  saturated  sodium  hydrogencarbonate 
aqueous  solution  was  added,  followed  by  extraction  with  chloroform  and  drying  with  anhydrous  magnesium 
sulfate.  The  resultant  solution  was  subjected  to  filtration  and  the  solvent  was  distilled  off,  and  the  residue 
was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  MeOH:CH2Cl2  =  1:99)  to  obtain 
180  mg  of  the  intended  compound  (yield  98%). 
•  1H-NMR  (90MHz,  CDCI3)  S  : 
1.4  -  2.5(m,  9H),  2.67(s,  3H),  2.8  -  5.9(m,6H),  7.1  -7.6(m,4H) 
•  MS  m/z(Pos.  Fab):  452(M  +  H)* 

6-(2-Chlorophenyl)-3-diethylphosphoro-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,43- 
triazolo[4,3-a][1  ,4]diazepine 

100  mg  of  6-(2-chlorophenyl)-11-methyl-2,3,4,5-  tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]- 
triazolo[4,3-a][1  ,4]diazepine  was  dissolved  in  5  ml  of  tetrahydrofuran  and  1  ml  of  triethylamine,  to  which  100 
mg  of  diethylchlorophosphate,  followed  by  agitation  at  room  temperature  for  1  hour.  The  reaction  solution 
was  added  to  a  saturated  sodium  bicarbonate  aqueous  solution,  followed  by  extraction  with  ethyl  acetate 
and  drying  with  anhydrous  magnesium  sulfate.  The  solvent  was  removed  for  concentration  under  reduced 
pressure  and  the  resultant  residue  was  purified  by  silica  gel  column  chromatography  (developing  solvent: 
CH3OH:CH2Cl2  =  5:95)  to  obtain  100  mg  of  the  intended  compound  (yield  72%). 
•  MS(FAB)  (M  +  H)  +  =  506 
•  NMR  (90MHz): 
1.28(t,  6H,  J  =  8.0),  1.44  -  2.20(m,  2H),  2.69(s,  3H),  3.70  -4.60(m,9H),  5.33  -  5.72(m,1H),  7.12  -  7.48(m,5H) 

3-(3-butynyloxycarbonyl)-6-(2-chlorophenyl)-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4,,3':4,5]thieno[3,2- 
f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

Example  10 

Example  11 
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To  a  solution  of  57  mg  of  3-(3-butynyloxycarbonyl)-6-(2-chloropnenyi)-n-metnyi-^,j,4,o-ieiranyaro-on- 
)yrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  dissolved  in  dimethylformamide  (2  ml)  were 
idded  28  mg  of  sodium  hydride  (55%)  and  0.2  ml  of  methyl  bromide,  followed  by  agitation  at  at  room 
emperature  for  1  hour. 

Water  was  added  to  the  solution  in  order  to  stop  the  reaction  and  the  solution  was  neutralized  with 
icetic  acid.  The  solvent  was  distilled  off  under  reduced  pressure  and  the  resultant  residue  was  extracted 
vith  10  ml  of  dichloromethylene  and  then  with  20  ml  of  dichloromethylene.  The  solution  was  dried  with 
nagnesium  sulfate  and  the  solvent  was  removed,  followed  by  purification  with  silica  gel  column  chromatog- 
aphy  (400  mesh,  10  g,  elution  solvent:  methanokdichloromethane  =  1:99),  thereby  obtaining  24  mg  of  the 
ntended  compound. 
'  NMR  (90MHz,  CDCI3)  : 
7.4(5H,Ar),  4.9(1  H,d,J  =  18Hz,  N-CH2[c-2]),  4.5(1  H,d,J  =  18Hz,N-UH2LU-i;j),  4.^1  n,m,us-n;,  4.1- 
2H,t,J  =  8Hz,0-CH2),  2.7(3H,s),  2.5(2H,dt,J  =  1  ,  7Hz^-CH2),  2.1(3H,d,J  =  7Hz  CHCH3),  3.0  -  2.0(5H,m) 

3-(2-Chlorophenyl)-8,1  1  -dimethyl-3-(3-cyanopropoxycarbonyl)-2.3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
]3,2-f][1  ,2,4]tri-azolo[4,3-a][1  ,4]diazepine 

To  a  solution  of  62  mg  of  6-(2-chlorophenyl)-3-(3-cyanopropoxycarDonyi)-n-metnyi-^,o,4,o-xexranyaro- 
8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  dissolved  in  2  ml  of  dimethylformamide  at 

room  temperature  were  added  34  mg  of  sodium  hydride  (55%)  and  0.2  ml  of  methyl  bromide,  followed  by 
agitation  at  at  room  temperature  for  1  hour.  Water  was  added  to  the  solution  in  order  to  stop  the  reaction 
and  the  solution  was  neutralized  with  acetic  acid.  The  solvent  was  distilled  off  under  reduced  pressure  and 
the  resultant  residue  was  extracted  with  10  ml  of  dichloromethylene  and  then  with  20  ml  of  dich- 

loromethylene.  The  solution  was  dried  with  magnesium  sulfate  and  the  solvent  was  removed,  followed  by 
purification  with  silica  gel  column  chromatography  (400  mesh,  10  g,  elution  solvent:  metha- 
nokdichloromethane  =  1  :  99),  thereby  obtaining  21  mg  of  the  intended  compound. 
•  NMR  (90MHz,  CDCI3): 
7.4(5H,Ar),  4.9(1  H,d,J  =  18Hz,  N-CH2[C-2]),  4.5(1  H.d.J  =  18Hz,N-CH2[C-2]),  4.2(1  H,m,C8-H),  4.1- 

(2H,t,J  =  8Hz,0-CH2),  2.7(3H,s),  2.4(3H,d,J  =7Hz),  2.1(3H,d,J  =  7Hz  CHCH3),  3.0  -  2.0(6H,m) 

Example  12 
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zxample  13 

3-(2-Chlorophenyl)-8,8-diethyl-3-(3-cyanopropoxycarbonyl)-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]tri-azolo[4,3-a][1  ,4]diazepine 

To  a  solution  of  69  mg  of  6-(2-chlorophenyl)-3-(3-cyanopropoxycarbonyl)-11-methyl-2,3,4,5-tetrahydro- 
8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  dissolved  in  2  ml  of  dimethylformamide  at 
room  temperature  were  added  10  mg  of  sodium  hydride  (55%)  and  0.03  ml  of  methyl  bromide,  followed  by 
agitation  at  at  room  temperature  for  2  hours. 

The  thin  layer  chromatography  revealed  the  presence  of  the  starting  compound  and  two  novel  products 
including  a  monoethyl  product  and  a  diethyl  product.  Accordingly,  10  mg  of  sodium  hydride  and  0.03  ml  of 
ethyl  bromide  were  further  added  and  agitated  for  2  hours,  after  which  water  was  added  to  the  solution  in 
order  to  stop  the  reaction  and  the  solution  was  neutralized  with  acetic  acid.  The  solvent  was  distilled  off 
under  reduced  pressure  and  the  resultant  residue  was  extracted  with  10  ml  of  dichloromethylene  and  then 
with  20  ml  of  dichloromethylene.  The  solution  was  dried  with  magnesium  sulfate  and  the  solvent  was 
removed,  followed  by  purification  with  silica  gel  column  chromatography  (400  mesh,  13  g,  elution  solvent: 
methanohdichloromethane  =  1  :  99),  thereby  obtaining  41  mg  of  the  intended  compound. 
•  NMR  (90MHz,  CDCI3): 
7.4(5H,Ar),  4.9(1  H,d,J  =  18Hz,  N-CH2[C-2]),  4.5(1  H,d,J  =  18Hz,N-CH2[C-2]),  4.1(2H,t,J  =  8H2,  0-CH2),  2.7- 
(3H,s,CH3),  2.0  -  2.7(1  0H,n),  1.3(6H,t,J  =  7Hz,CH2CH3) 

Example  14 

3-(3-Butynyloxycarbonyl)-6-(2-chlorophenyl)-8,8-diethyl-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4,,3':4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

The  general  procedure  of  Example  12  was  repeated  using  65  mg  of  3-(3-butynyloxycarbonyl)-6-(2- 
chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine, 
thereby  obtaining  23  mg  of  the  intended  product. 
•  NMR  (90MHz,  CDCI3): 
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7.4(5H,Ar),  4.9(1  H,d,J  =  18Hz,  N-CH2[C-2]),  4.5(1  H,d,J  =  18Hz,N-CH2[C-2]),  4.1(2H,t,J  =  «M2,u-UM2), 
(3H,s,CH3),  2.0  -  2.7(8H,n,CH2CH3  and  CH  ̂ CH3).  1  .3(6H,t,J  =7Hz,CH2CH3_) 

5  Example  15 

6-(2-Chlorophenyl)-3-(1  -cyano-1  -methylethoxycarbonyl)-7,1  1  -dimethyl-2,3,4,5-tetrahydro-BH-pyriao- 
[4  ,3  :4,5]thieno[3,2-f][1,2,4]tnazolo[4,3-a][1,4]diazepine 

75 

20 

CH3  CH3 
\   /   0 

/   0  -   C - N  

=  N  Ltl  3 

25 

30 

0.24  g  of  sodium  hydride  (60%)  was  added  to  a  solution  of  1.12  g  of  the  compound  obtained  in 
Example  1  in  N,  N-dimethylformamide  (3  ml)  under  ice-cooling  conditions,  followed  by  agitation  for  30 
minutes.  Thereafter,  0.37  ml  of  methyl  bromide  was  added  to  the  solution  and  agitated  under  ice-cooling 
conditions  for  30  minutes  and  then  at  room  temperature  for  1  hour.  After  completion  of  the  reaction,  water 
was  added,  followed  by  extraction  with  chloroform  and  drying  with  magnesium  sulfate.  The  residue  obtained 
after  filtration  and  concentration  was  subjected  to  purification  with  silica  gel  column  chromatography  (elution 
solvent:  chloroform  :methanol  =  99:1),  thereby  obtaining  0.19  g  of  the  intended  compound. 
•  1H-NMR  (90MHz,  CDCI3)  5  : 
1.76(s,6H),  1.80  -  2.20(m,2H),  2.10(d,3H),  2.66(s,3H),  3.0  -3.9(m,2H),  4.24(q,1H),  4.3  -  4.9(m,2H),  7.35(m,4H), 
•FABMS[M  +  H  +  ]  m/z:  495 

35 
Examples  16  to  71 

In  the  same  manner  as  in  the  foregoing  example,  the  following  compounds  were  prepared. 

40 
Example  16 

45 

6-(2-Chlorophenyl)-3-(1  -cyano-1  -methylethoxycarbonyl)-8,8,11-trimethyl-2,3,4,5-tetrahydro-8H-pyrido- 
[4  ,3  :4,5jthieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

50 

55 
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*  "'H-NMR  (90MHz,  CDCb)  5  : 
1.8(s,6H),  2.8(s.3H),  3.1(s,3H),  3.0  -  3.9(m,4H),  3.8(s,3H),  4.4  -  4.9(m,2H),  7.4(m,4H) 

Example  17 

6-(2-Chlorophenyl)-3-cyclopropylmethylaminocarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  'H-NMR  (90MHz,  CDCb)  5  : 
0.04  -  0.32(m,2H),  0.36  -  0.60(m,2H),  0.70  -  1.16(m,1H),  1.52  -  2.17(m,2H),  2.66(s,3H),  2.84  -  5.85(m,7H), 
3,04(dd,J  =  6Hz,7Hz,2H),  7.32(m,4H) 
•  FABMS(M  +  H*)  m/z:467 

6-(2-Chlorophenyl)-3-(1-ethynylcyclohexylaminocarbonyl-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

CH N 
N 

Example  18 

N 

•  'H-NMR  (90MHz,  CDCI3)  S  : 
1.12  -  2.24(m,12H),  2.37(s,1H),  2.80  -  5.76(m,7H),  7.29(m,4H) 
•  FABMS(M  +  H+)  m/z:519 

Example  19 

6-(2-Chlorophenyl)-3-(5-cyanopentylamin^^ 
[3,2-f][1  ,2,4]triazolo[4,3-a][1,4]diazepine 
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•  'H-NMR  (90MHz,  CDCI3)  S  : 
1.28  -  2.16(m,8H),  2.32(t,J  =  7Hz,2H),  2.81  -  5.68(m,9H),  7.29(m,4H) 
•  FABMS(M  +  H+)  m/z:  508 

Example  20 

3-(2-Chlorophenyl)-3-(4-cyanophenylaminocarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepirie 

•  'H-NMR  (90MHz,  CDCI3)  5  : 
1.55  -  2.18(m,2H),  2.67(s,3H),  3.80  -  5.70(m,6H),  7.32(m,4H),  7.47(m,4H),  8.40(br,s,1  H) 
•  FABMS(M  +  H+)  m/z:  514 

Example  21 

6-(2-Chlorophenyl)-3-(3-cyanopentylaminocarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine" 

•  1  H-NMR  (90MHz,  CDCI3)  5  : 
1.43  -  2.17(m,2H),  2.63(s,3H),  3.04  -  5.68(m,6H),  7.05  -7.72(m,8H) 
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*  "FABMS(M  +  H*)  m  z:  514 

Example  22 

6-(2-Chlorophenyl)-3-(3-ethynylphenylaminocarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
[3,2-f][1  ,2,4]trlazolo[4,3-a][1  ,4]diazepine  

"~ 

•  1  H-NMR  (90MHz,  CDCI3)  5  : 
1.40  -  2.40(m,2H),  2.66(s,3H),  3.01  (s,1H),  3.05  -5.08(m,6H),  6.64(br.s,1H),  6.88  -  7.48(m,8H) 
•  FABMS(M  +  H+)  m,z:  513 

Example  23 

6-(2-chlorophenyl)-11-methyl-3-(morp^ 
[1  ,2,4]triazolo[4,3-a][1,4]diazepine 

•  1  H-NMR  (90MHz,  CDCI3)  5  : 
1.32  -  2.44(m,2H),  2.66(s,3H),  2.92  -  5.80(m,6H),  3.21  (t,J  =  6Hz,4H),  3.63(t,J  =  6Hz,4H),  7.29(m,4H) 
•  FABMS(M  +  H+)  m/z:  483 

Example  24 

6-(2-Chlorophenyl)-3-(1  -ethynylcyclopentylaminocarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4'  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 
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3 

1  H-NMR  (90MHz,  CDCh)  5  : 
.40  -  2.44(m,10H),  2.56(s,1H),  2.67(s,3H),  2,90  -5.80(m,6H),  7.29(m,4H) 
FABMS(M  +  H*)  m/z:  506 

Example  25 

i-(2-Chloropheny  l)-1  1  -methy  l-3-(pheny  iethy  Icarbony  l)-2,3,4,5-tetrahydro-8H-pyrido[4'  ,3  :4,5]thieno[3,2-f]- 
1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

>5 

JO 

•  1  H-NMR  (90MHz,  CDCI3)  5  : 
1.67  -  2.40(m,2H),  2.68(s,3H),  3.04  -  5.80(m,6H),  7.12  -7.60(m,9H) 
•  FABMS(M  +  H*)  m/z:  498 

Example  26 

S-(2-Chlorophenyl)-3-(1  ,1  -dimethyl-2-propynyloxycarbonyl)-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 

thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

50 

55 

•  1H-NMR(90MHz,  CDCI3)  8  : 

4b 
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1  .  40  -  2.18(m,2H),  1.68(s.6H),  2.53(s,1H),  2.67(s,3H),  2.90  -  5.76(m,6H),  7.30(m,4H) 
'  FABMS  (M  +  H+)  m/z:480 

Example  27 

3-(2-Chloropheny  l)-1  1  -methyl-3-(1  -methyl-2-propynyloxycarbony  l)-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
:hieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.38  -  2.32(m,2H),  1  .50(d,J  =  7Hz,3H),  2.45(d,J  =  2Hz,1H),  2.66(s,3H),  2.88  -  5.70(m,6H),  5.C 
(dq,J  =  2Hz,7Hz,1H),  7.29(m,4H) 
•  FABMS  (M  +  H*)  m/z:466 

Example  28 

6-(2-Chlorophenyl)-1  1  -methyl-3-(1  -methyl-3-butynyloxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,43triazolo[4,3-a][1  ,4]diazepine 

•  'H-NMR  (90  MHz,  CDCI3)  5  : 
1.30(d,J  =  7Hz,3H),  1.50  -  2.60(m,5H),  2.66(s,3H),  2.88  -5.72(m,7H),  7.29(m,4H) 
•  FABMS  (M  +  H*)  m/z:480 

Example  29 

6-(2-Chlorophenyl)-1  1  -methyl-3-(2-pentyloxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f  ]- 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

46 
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•  1H-NMR(90  MHz,  CDCI3)  5  : 
l.13(d,J  =  7Hz,3H),  1.54  -  2.36(m,2H),  2.25(tq,J  =2Hz,  7Hz,2H),  2.67(s,3H),  2.84  -  5.76  (m,6H),  4.66- 
t,J=2Hz,2H),  7.30(m,4H) 
'  FABMS  (M  +  H*)  m/z:480 

Example  30 

3-(2-Chloropheny  l)-1  1  -methy  l-3-(3-pentyny  loxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f  ]- 
;1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.50  -  2.20(m,2H),  1.74(t,J  =2Hz,3H),  2.42(m,2H),  2.66(s,3H),  2.90  -  5.70(m,6H),  4.11(t,J  =  7Hz,2H),  7.30- 
(m,4H) 
•  FABMS  (M  +  H*)  m/z:480 

Example  31 

6-(2-Chlorophenyl)-3-[2-(imidazol-1  -yl)ethoxycarbony  l]-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

47 
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•  -'H-NMR(90  MHz,  CDCb)  6  : 
1.50  -  2.19(m,2H),  2.66(s,3H),  2.80  -  5.80(m,10H),  6.70  -6.92(m,1H),  6.92  -  7.06(m.1H),  7.12  -  7.54(m,  1H), 
7.30(m,4H) 
•  FABMS  (M  +  H*)  m.z:508 

Example  32 

6-(2-Chlorophenyl)-11-methyl-3-(2,3,5,6-tetrahydropyran-4-yl)oxycarbonyl-2,3,4,5-tetrah 
[4  ,3  :4,5]thieno[3,2-f][1  .2,4]triazolo[4,3-a][1  ,4]diazepine 

•  'H-NMR(90  MHz,  CDCI3)  5  : 
1.40  -  2.12(m,6H),  2.67(s,3H),  2.84  -  5.68(m,11H),  7.29(m,4H) 
•  FABMS  (M  +  H+)  m/z:498 

Example  33 

6-(2-Chlorophenyl)-3-(5-hexynyloxycarbonylH^ 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

*  1H-NMR(90  MHz,  CDCI3)  5  : 
1.20  -  2.32(m,6H),  1.94(t,J=2Hz,1H),  2.21  (dt,J  =  2Hz,7Hz,2H),  2.66(s,3H),  2.84  -  5.76(m,6H),  7.28(m,4H) 
•  FABMS  (M  +  H+)  m/z:494 

Example  34 

6-(2-Chlorophenyl)-3-(3-cyano-1-ox^ 
[1  ,2,4]triazolo[4.3-a][1,4]diazepine 

48 
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HV  —   - ^ N v  
0 
II 

C C H a C H a C - f f  

1  1H-NMR(90  MHz,  CDCIs)  B  : 
.16  -  2.38(m,2H);  2.42  -2.79(m,4H),  2.67(s,3H),  3.20  -5.72(m,6H),  7.31  (m,4H) 
1  FABMS  (M  +  H+)  m/z:451 

ExAmple  35 

^(2-Chiorophenyl)-3-(2-cyano-1-oxoethyl)-11-methyl-2,3,4,54etrahydro-8H-pyri 
1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.60  -  2.35(m,2H),  2.66(s,3H),  3.20  -  5.76(m,8H),  7.30(m,4H) 
•  FABMS  (M  +  H+)  m/z:437 

Example  36 

6-(2-Chlorophenyl)-3-(3-cyanopropoxycarbo 
f][1  ,2,4]triazolo[4,3-a3[1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.41  -  1.80(m,2H),  1.80  -  2.17(m,2H),  2.22  -  2.52(m,2H),  2.66(s,3H),  2.86  -  5.76(m,6H),  4.20(t,t  =  7Hz,2H), 

0 
II 

4CCHaC 1 

Q 
II 

NCCH2CH2CH2OC 

49 
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7.30(m,4H) 
•  FABMS  (M  +  H  +  )  m/z:481 

Example  37 

6-(2-Chlorophenyl)-1l-methyl-3-(1-o^^ 
triazolo[4,3-a][1  ,4]diazepine 

75 

20 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.54  -  2.18(m,2H),  1.96(m,1H),  2.44  -  2.65(m,4H),  2.71  (s,3H),  2.88  -  5.76(m,6H),  7.42(m,4H) 
•  FABMS  (M  +  H+)  m/z:450 

Example  38 

6-(2-Chlorophenyl)-11-methyl-3-(1-propargylpiperidin-4-yl)oxycarbonyl-2,3,4,5-tetrahydro-8H-p 
[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

35 

40 

*  1H-NMR(90  MHz,  CDCI3)  5  : 
1.4  -  2.9(m,11H),  2.25(t,1H),  2.7(s,3H),  3.3(d,2H),  3.0  -3.9(m,2H),  4.0  -  4.9(m,1  +2H),  5.4  -  5.8(m,1H),  7.4- 
(m,4H) 
•  MS  m/z(Pos.  FD):535 

Example  39 

6-(2-Chlorophenyl)-3-cyclohexyloxycarbon^^ 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

55 

50 



=P  0  367  110  A1 

)  r   n 

■  'H-NMR(90  MHz,  CDCI3)  5  : 
1  .2  -  2.3(m,12H),  2.7(s,3H),  3.0  -  4.0(m,2H),  4.0  -4.8(m,1  +1  +  2H),  5.4  -  5.8(m,1H),  7.4(m,4H) 
•  MS  m/z(Pos.  FAB):496 

Example  40 

3-(2-Chlorophenyl)-3-cyclohexylethoxycarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2- 
,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  'H-NMR(90  MHz,  CDCI3)  5  : 
0.6  -  2.7(m,17H),  2.7(s,3H),  3.0  -  4.0(m,2H),  4.0  -4.4(m,1  +2H),  4.4  -  4.8(m,2H),  5.4  -  5.8(m,1H),  7.4(m,4H) 
•  MS  m/z(Pos.  FAB):  538 

Example  41 

6-(2-Chlorophenyl)-3-cyclopropylmethoxycarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI3)  5  : 

51 
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3:2  -  2.0(m,7H),  2.7(s,3H),  3.0  -  4.0(m,2H),  3.8  -  4.0(d,2H),  4.4  -  4.8(m,1  +2H),  5.4  -  5.8(m,1H),  7.4(m,4H) 
•  MS  m/z(Pos.  FAB):468 

Example  42 

3-(2-Chlorophenyl)-3-cyclohexylmethoxycarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4.5]thieno[3,2- 
f][1  ,2.43triazolo[4.3-a3[1  ,4]diazepine 

•  'H-NMR(90  MHz,  CDCI3)  S  : 
0.8  -  2.2(m,13H),  2.7(s,3H),  3.0  -  4.0(m,2H),  3.7  -4.0(d,2H),  4.1  -  4.8(m,1  +2H),  5.4  -  5.8(m,1H),  7.4(m,4H) 
•  MS  m,z(Pos.  FAB):510 

Example  43 

6-(2-Chlorophenyl)-1  1-methyl-3-(4-pyridylcarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f3[1  ,2,4]- 
triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI3)  S  : 
1.4  -  2.5(m,2H),  2.67(s,3H),  3.1  -  3.75(m,2H),  3.9  -5.8(m,4H),  7.0  -  7.7(m,6H),  8.4  -  8.8(m,2H) 
•  MS  m/z(Pos.  FAB):475 

Example  44 

6-(2-Chlorophenyl)-3-cyclohexylmethylcarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2- 
f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

52 
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0 
II 

: h 2 c  

•  'H-NMR(90  MHz,  CDCI3)  5  : 
3.6  -  2.4(m,13H),  2.1  6(d,  J  =  6.5Hz,  2H),  2.67(s,3H),  2.8  -5.9(m,6H),  7.1  -  7.6(m,4H) 
•  MS  m/z(Pos.  Fab):494(M  +  H)  + 

Example  45 

3-(2-Chlorophenyl)-3-cyclohexanecarbonyl-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f]- 
;i  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

*  1H-NMR(90  MHz,  CDCI3)  5  : 
0.7  -  2.7(m,13H),  2.67(s,3H),  2.8  -5.8(m,6H),  7.1  -7.6(m,4H) 
•  MS  m/z(Pos.  FAB):480(M  +  H)  + 

Example  46 

6-(2-Chlorophenyl)-11-methyl-3-(3-pyridylcarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4\3^4,5]th 
triazolo[4,3-a][1  ,4]diazepine 

D r   h 

•  1H-NMR(90  MHz,  CDCI3)  5  : 

53 
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.4  -  2.6(m,2H),  2.66(s,3H),  2.8  -  6.0(m,6H),  7.1  -8.0(m,6H),  8.4  -  8.8(m,2H) 
'  MS  m/z(Pos.  FAB):475(M  +  Hf  

Example  47 

B-[4'-(morpholin-4-yl-sulfonyl)phenylaminocarbonyl]-6-(2-chlorophenyl)-1  1-methyl-2.3,4,5-tetrahydro-8H- 
3yrido[4  ,3  :4,5]thjeno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

]  0  T   N 

•  1H-NMFt(90  MHz,  CDCIs)  5  : 
1.80  -  2.20(m,4H),  2.63(s,3H),  2.80  -  3.08(m,4H),  3.24  -3.90(m,9H),  4.60  -  4.90(m,2H),  7.20  -  7.42(m,4H), 
7.45  -7.68(m,4H),  7.75(brs.1H) 
•  MS:m/z  638 

Example  48 

3.[4^(N.pjperidinosulfonyl)phenylamm 
[4  ,3  :4,5]thieno[3,2-f  ][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  'H-NMR(90  MHz,  CDCI3)  5  : 
1.10  -  2.30(m,10H),  2.64(s,3H),  2.75  -  3.10(m,4H),  3.30  -4.30(m,2H),  4.60  -  4.92(m,2H),  7.15  -  7.40(m,4H), 
7.42  -7.60(m,4H),  7.72(brs.1H) 
•  MS:m/z  636 

Example  49 

3-[4'-(N-imidazoylsulfonyl)phenylaminocart^ 
[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

54 
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C  H  3  —  N  ^  

N w N ^ - ^ - N H - c - ' Q L �   )  
0  ~  > = ( ■ '  

r v c i  

70 

•  'H-NMR(90  MHz,  CDCb)  5  : 
1.60  -  2.40(m,4H),  2.70(s,3H),  3.75  -  4.30(m,2H),  4.40  -5.00(m,2H),  7.00  -  7.50(m,12H) 

1S  
'  MS:m/z  619 

Example  50 

20  3-[4'-(sulfamoyl)phenylaminocarbonyl]-6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahy^  ,3':4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

25  0  0  \  h 

30  /  
A -   c i  

35  •  'H-NMR(90  MHz,  CDCb)  5  : 
1.40  -  2.20(m,4H),  2.62(s,3H),  3.60  -  4.40(m,2H),  5.10  -5.50(m,2H),  7,10(s,2H),  7.30  -  7.60(m,4H),  7.62- 
(ABq,4H,J  =  9.0Hz),  8.95(s,1H) 
•  MS:m/z  568 

40 

45 

Example  51 

3-[4'-(N,N'-diethylaminosulfonyl)phenylaminocarbonyl]-6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrah 
pyrido[4  ,3  ':4,5]thieno[3,2-fj[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

CH: 
r  

CH  3  C  H 

CHaCH,  II  N-/   
\ = m   /  

0  
_  

/  N 

r i c i  
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•-'H-NMR(90  MHz,  CDCI3)  5  : 
1.1  0(t.  6h,J=7.2H),  1.70  -  2.30(m,4H),  2.62(s,3H),  3.16(q,4H,J  =  7.2Hz),  3.40  -  4.20(m,2H),  3.55  -  3.60(m,2H), 
7.18  -  7.40(m,4H),  7.54(ABq,4H,J  =  9.0Hz),  7.70(S,1H) 
•  MS:m/z  624 

Example  52 

3-[4  -(N-cyclohexylaminosulfonyl)phenylaminocarbonyl]-6-(2-chlorophenyl)-1  1-methyl-2,3,4,5-tetrahydro-8H- 
pyrido[4  ,3  :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepTne 

•  *H-NMR(90  MHz,  CDCI3)  B  : 
0.80  -  2.20(m,14H),  2.64(s,3H),  2.80  -  4.30(m,3H),  4.60  -4.30(m,3H),  4.60  -  4.90(m,2H),  5.05(d,1H,J=7.2Hz), 
7.20  -7.40(m,4H),  7.56(ABq,4H,J  =  9.0Hz),  7.76(s,1H) 
•  MS:m/z  650 

Example  53 

3-[4,-(2"-pyridylmethylaminosulfonyl)phenylaminocarbonyl3-6-(2-chlorophenyl)-1  1-methyl-2,3,4,5-tetrahydro- 
8H-pyrido[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a]  [1  ,4]diazepine 

•  'H-NMR(90  MHz,  CDCI3)  S  : 
1.60  -  2.20(m,4H),  2.72(s,3H),  3.60  -  4.50(m,6H),  6.50  -6.72(m,2H),  7.00  -  7.70(m,11H),  8.11  -  8.28(m,1H) 
*  MS  m/z:659 

Example  54 

3-[3-(N-piperidinosulfonyl)-propyloxycarbonyl]-6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahyd 
[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

56 



EP  0  367  110  A1 

0  0 
I!  il  

.  
I S - C H a C H a C H a O C   - N  
II  •  k  
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C H 3 -  

S .  
\  N 

Cl 

•  'H-NMR^O  MHz,  CDCI3)  5  : 
1  .40  -  2.30(m,12H),  2.70(s.3H),  2.95(t,2H,J  =7.2Hz),  3.10  -  3.40(m,4H),  3.50  -  4.20(m,2H),  4.22- 
t,2H,J  =  7.2Hz),  4.42  -  4.82(m,2H),  7.20  -  7.50(m,4H) 
•  MS:m/z  603 

Example  55 

H3-(N-morpholinosulfonyl)-pro^ 
A  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

0  0 
f - \   II  II 

Ov  N S - C H a C H a C H a O C   - N  
w   II  Is 

0 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.60  -  2.40(m,6H),  2.70(s,3H),  2.98(t,2H,J  =  7.2Hz),  3.60  -3.90(m,4H),  2.80  -  4.40(m,2H),  4.22(t,2H,J  =  7.2Hz), 
4.40  -4.84(m,2H),  7.20  -  7.50(m,4H) 
•  MS:m/z  605 

Example  56 

3-[4,-(N-morpholinosulfonyl)phenyloxycarbonyl]-6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetra^  8H-pyrido- 
[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 
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•-'H-NMR(90  MHz,  CDCI3)  5  : 
1.60  -  2.40(m,4H),  2.74(s,3H),  2.80  -  3.10(m,4H),  3.60  -3.80  (m,4H),  3.10  -  5.10(m,4H),  4.90  -  7.60(m,8H) 
•  MS:m/z  639 

5  Example  57 

6-(2-Chlorophenyl)-3-(2-cyanoethylmethylamino)carbonyl-1  1  -methyl-2,3.4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

75 

20 

•  ,H-NMR(90  MHz,  CDCI3)  «  : 
1.57  -  2.22(m,2H),  2.61  (t,  J  =7Hz,2H),  2.67(s,3H),  2.94(s,3H),  3.00  -  5.80(m,6H),  3.43(t,J  =  7Hz,2H),  7.31- 
(m,4H) 
•  FABMS(M  +  H+)  m/z:  480 

Example  58 

6-(2-Chlorophenyl)-3-(1  -ethynyl-1  -cyclohexyloxy-1  carbonyl-1  1  -methy  l-2,3,4,5-tetrahydro-8H-pyrido- 
[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

40 

'  1H-NMR(90  MHz,  CDCI3)  S  : 
1.04  -  2.35(m,12H),  2.59(s,1H),  2.67(s,3H),  2.78  -5.78(m,6H),  7.30(m,4H) 
•  FABMS(M  +  H*)  m/z:  520 

50 
Example  59 

6-(2-Chlorophenyl)-1  1  -methy  l-3-(1  -phenyl-2-propynyloxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
55  thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 
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:h  = c —   choc  ■ 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1  .63  -  2.30(m,2H),  2.57(d,J  =  2Hz,1H),  2.65(s,3H),  2.97  -5.71  (m,6H),  6.35(d,J  =  2Hz,1H),  7.11  -  7.64(m,9H) 
'  FABMS(M  +  H+)  m/z:  528 

Example  60 

)-(2-Chlorophenyl)-3-(2-cyanoethoxy)carbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f  j- 
1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI3)  8  : 
1.40  -  2.34(m,2H),  2.66(s,3H),  2.70(t,J  =  7Hz,2H),  2.79  -  5.76(m,6H),  4.28(t,J  =7Hz,2H),  7.30(m,4H) 
'  FABMS(M  +  H+)  m/z:  467 

Example  61 

6-(2-Chlorophenyl)-11-methyl-3-(2-propyny^ 
f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

CH3—  ̂ * N N  
0  \  N 

C H - C - C H , j l C - Q [ Y   )  

CI 

'H-NMR(90  MHz,  CDCI3)  8  : 
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1.56  -  2.08(m,2H),  2.19(d,J  =2Hz,1  H),  2.65(s,3H),  2.96  -5.70(dd,J  =  2Hz,7Hz,6H),  3.98(dd,J  =  2Hz.7Hz,2H), 
4.83(t,J  =  7Hz,1H),  7.28(m,4H)) 
•  FABMS(M  +  H*)  m/z:  451 

Example  62 

3-(2-Butynyloxycarbonyl)-6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[^^ 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI)  8  : 
1.43  -  2.15(m,2H),  1.84(t,J  =  2Hz,3H),  2.66(s.3H),  2.80  -5.74(m,6H),  4.64(q,J  =  2Hz,2H),  7.30(m,4H) 
•  FABMS(M  +  H*)  m/z:  466 

Example  63 

6-(2-Chlorophenyl)-1  1  -methyl-3-[2-(2-pyridyl)ethylamino  carbonyl)]-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

0 r   d 
( P i   11  s  N 

N  CHaCHaNHC  -   
t y ^ j f  

•  1H-NMR(90  MHz,  CDCI3)  8  : 
1.46  -  2.25(m,2H),  2.65(s,3H),  2.76  -  5.76(m,6H),  2.92(t,J  =  7Hz,2H),  3.42  -  3.68(m,2H),  5.95  -  6.24(m,1H), 
6.93  -7.39(m,6H),  7.40  -  7.66(m,1H),  8.25  -  8.40(m,1H) 
•  MS  m/z:  517 

Example  64 

6-(2-Chlorophenyl)-3-[2-(morpholin-4-yl)ethylamino  carbonyl)]-1  1  -methy  l-2,3,4,5-tetrahydro-8H-pyrido- 
[4  ,3  :4,5]thieno[3,2-f3[1  ,2,43triazolo[4,3-a][1  ,4]diazepine 
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•  'H-NMR(90  MHz,  CDCI3)  5  : 
1.54  -  2.20(m,2H),  2.30  -  258  (m,6H),  2.67(s,3H),  2.88  5.80(m,6H),  3.17  -  3.42(m,2H),  3.55  -  3.74(m,4H),  5.03 
-5.19(m,1H),  7.30(m,4H) 
•  MS  m/z:  525 

Example  65 

6-(2-Chlorophenyl)-3-[4-(morpholin-4-yl-carbonyloxy)-2-butynyloxycarbonyl]-11-methyl^ 
8H-pyrido[4  ,3  :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepin"e 

•  1H-NMR(90  MHz,  CDCI3)  8  : 
1.55  -  2.28(m,2H),  2.66(s,3H),  2.87  -  5.75(m,6H),  3.34  -3.54(m,4H),  3.54  -  3.72(m,4H),  4.75(s,4H),  7.30(s,4H) 
•  MS  m/z:  594 

Example  66 

6-(2-Chlorophenyl)-11-methyl-3-[4-(pyridin-2-yl-methylaminocarbonyloxy)-2-butynyloxycarbonyl^ 
tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f3[1,2,4]triazolo[4,3-a][1,43diazepine 
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-'H-NMR(90  MHz,  CDCI3)  5  : 
1.6  -  2.2(m,2H),  2.70(s,3H),  3.00  -  5.75(m,6H),  4.46(d,J  =5Hz,2H),  4.72(s,4H),  5.90  -  6.20(m,1H),  7.1  -  7.6- 
;m,6H),  7.5  -  7.9(m,1H),  8.40  -  8.70(m,1H) 
•  MS  m/z:  615 

Example  67 

S-(2-Chlorophenyl)-1  1  -methy  l-3-(4-pentyny  loxycarbony  l)-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f]- 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.52  -  2.08(m,4H),  1.92(t,J  =  2Hz,1H),  2.08  -  2.40(m,2H),  2.66(s,3H),  2.84  -  5.72(m,6H),  4.17(t,J  =  7Hz,2H), 
7.29(m,4H) 
•  MS  m/z:  479 

Example  68 

6-(2-Chlorophenyl)-11-methyl-3-(2-propynyloxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,53thieno[3,2-f]- 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.68  -  2.15(m,2H),  2.50(t,J  =  3Hz,1  H),  2.62(s,3H),  2.85  -5.79(m,6H),  4.65(d,J  =  3Hz,2H),  7.40(m,4H) 
•  MS  m/z:  451 

Example  69 

6-(2-Chlorophenyl)-11-methyl-3-[2-(pyridin-2-yl)-ethoxycarbonyl]-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine  —— 
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•  'H-NMR(90  MHz,  CDCI3)  5  : 
1.64  -  2.25(m,2H),  2.50  -  5.74(m,6H),  2.71  (s,3H),  2.90(t,J  =  7Hz,2H),  3.91(t,J  =  7Hz,  2H),  6.86  -  7.80(m,7H), 
8.36  -8.76(m,1H) 
*  MS  m/z:  518 

Example  70 

6-(2-Chlorophenyl)-11-methyl-3-(tetrahydropyran-2-yl)methoxycarbonyl)-2,3,4,5-tet^ 
[4  ,3  :4,5]thieno[3,2-f][1,2,43triazolo[4,3-a][1,4]diazepine 

0  r   n 

•  'H-NMR(90  MHz,  CDCI3)  «  : 
1.12  -  2.32(m,8H),  2.66(s,3H),  2.92  -  5.72(m,11H),  7.30(m,4H) 
•  MS  m/z:  499 

Example  71 

6-(2-Chlorophenyl)-11-methyl-3-[2-(morpholin-2-yl)ethoxycarbonyl]-2,3,4,5-tetrahy 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a3[1  ,4]diazepine 
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'  "1H-NMR(90  MHz,  CDCb)  8  :  1.54  -  2.24(m,2H),  2.36  -  2.64(m,6H),  2.68(s,3H),  3.04  -5.B4(m,bH),  i.Vd  - 
S.80(m,4H),  4.24(t,J=7Hz,2H),  7.39(m,4H) 
'  MS  m/z:  526 

Preparatory  Example  1 

^Acetyl-2-(2-bromopropio^ylamino)-3-(2-chlorobenzoyl)-4,5,6,7-tetrahydro-thleno[2,3-OJpyrldlne 

13,3  g  of  toluene  and  3.66  liters  of  water  were  added  to  600  g  of  2-amino-3-(2-chlorooenzoyi)-b-acetyi- 
4,5,6,7-tetrahydro-thieno[2,3-C]pyridine,  to  which  301  g  of  sodium  hydrogencarbonate  was  further  added. 
While  heating  to  60°  C,  301  ml  of  2-bromopropionyl  bromide  was  dropped  into  the  solution.  Further,  170  g 
of  sodium  hydrogencarbonate  and  170  ml  of  2-bromopropionyl  bromide  were  added  in  order  to  complete 
the  reaction.  After  cooling  down  to  room  temperature,  500  g  of  sodium  hydrogencarbonate  was  added,  after 
which  the  organic  phase  was  separated.  The  aqueous  phase  was  extracted  twice  with  ethyl  acetate, 
followed  by  combination  with  the  organic  phase,  washing  with  water  and  drying  with  anhydrous  magnesium 
sulfate.  The  solvent  was  distilled  off  under  reduced  pressure  and  the  resultant  solid  matter  was  washed  with 
ether  to  obtain  800  g  of  the  intended  product. 
•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.7  -  2.4(m,2H),  1.99(d,  J=7.2Hz,  3H),  2.06  and  2.12(each  S,  total  3H),  3.25  -  3.7(m,2H),  4.41  (q, 
J  =  7.2Hz,1H),  4.4  -  4.8(m,2H),  7.0  -  7.5(m,4H) 

Preparatory  Example  2 

6-Acetyl-2-(2-aminopropionylamino)-3-(2-chlorobenzoyl)-4,5,6,7-tetrahydro-thieno[2,3-C]pyridine 

(process  A) 

841  g  of  6-acetyl-2-(2-bromopropionylamino)-3-(2-chlorobenzoyl)-4,5,6,7-tetrahydro-thieno[2,3-C]pyrid 
ine  was  dissolved  in  0.72  liters  of  dichloroethane  and  1  .08  liters  of  ethyl  acetate,  into  which  ammonia  gas 
was  introduced  at  -10°  C.  The  mixture  was  subjected  to  reaction  in  an  autoclave  at  100°C  for  1  hour.  After 
completion  of  the  reaction,  excess  ammonia  gas  was  removed  and  the  reaction  solution  was  poured  into  3N 

64 



!P  0  367  110  A1 

HCI  under  ice-cooling  conditions.  After  extraction  with  ethyl  acetate,  the  aqueous  pnase  was  neutranzea  wnn 
a  saturated  sodium  carbonate  aqueous  solution,  followed  by  repeating  extraction  with  chloroform.  The 
resultant  organic  phase  was  washed  with  a  saturated  saline  solution,  followed  by  drying  with  anhydrous 
magnesium  sulfate  and  removal  of  the  solvent  by  distillation  under  reduced  pressure  to  obtain  636.8  g  of 

5  the  intended  compound. 
•  'H-NMR(90  MHz,  CDCI3)  &  : 
1.48(d,  J  =  6.8Hz,  3H),  1.6  -  2.3(m,4H),  2.07  and  2.12(each  S,  total  3H),  3.25  -  4.0(m,3H),  4.35  -  4.75(m,2H), 
7.0  -  7.6(m,4H) 

0 
(process  B) 

Ten  grams  of  2-amino-3-(2-chlorobenzoyl)-6-acetyl-4,5,6,7-tetrahydro-thieno(2,3-C)pyridine  was  dis- 
solved  in  150  ml  of  chloroform  at  the  room  temperature.  17  g  of  alanyl  chloride  hydrochloride  was  added 

5  little  by  little  to  the  solution  over  a  period  of  1  hour  at  the  room  temperature,  while  agitated.  After  the 
reaction  finished,  150  ml  of  water  was  added  to  the  mixture.  Agitation  was  conducted  for  30  minutes.  The 

aqueous  phase  was  taken  out.  The  phase  in  chloroform  was  treated  with  150  ml  of  water  for  extraction.  The 
two  aqueous  phases  were  collected  into  one.  It  was  washed  with  chloroform.  The  aqueous  phase  was 
neutralized  with  sodium  bicarbonate  and  extracted  with  chloroform.  The  resultant  was  treated  with  a 

>o  reduced  pressure  distillation  to  remove  out  the  solvent  and  obtain  10.1  grams  of  the  intended  compound  in 
the  form  of  yellow  powder. 

^eparatory  Example  3 

3-Acetyl-5-(2-chlorophenyl)-3-methyl-6,7,8,9-tetrahydro-1H,3H-pyrido[4',3':4,5]thieno[3,2-f][1,4]diazepin-2- 
3-ne 

636.8  g  of  6-acetyl-2-(2-aminopropionylamino)-3-(2-chlorobenzoyl)-4,t),b,/-tetranyaro-tnienoK,o-uj- 
pyridine  was  dissolved  in  2.3  liters  of  toluene,  637  ml  of  pyridine  and  94.3  ml  of  acetic  acid  and  refluxed 

over  day  and  night  while  removing  water  from  the  reaction  system.  After  removal  of  the  reaction  solution  by 
distillation,  benzene  was  added,  followed  by  cooling  and  filtering  the  resultant  crystals  to  obtain  300  g  of  the 
intended  product. 
•  1H-NMR(90  MHz,  CDCI3)  S  : 
1.3  -  2.6(m,2H),  1  .76(d,J  =6.8Hz,3H),  2.06  and  2.12(each  S,  total  3H),  2.8  -  4.1(m,2H),  3.87(q,J  =  6.8Hz,1H), 
4.1  -5.1(m,2H),  7.1  -  7.5(m,4H),  9.0  -  9.5(bs,1H) 

Preparatory  Example  4 

3-Methyl-5-(2-chlorophenyl)-8-thioacetyl-6,7,8,9-tetrahydro-1  H,3H-pyrido[4  ,3  :4,5]thieno[3,2-f][1  ,4]diazepin- 
2-thione 
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s 
II 

C H 3 - C - N '  CHa 
5 

to 

288  g  of  3-methyl-5-(2-chlorophenyl)-8-acetyl-6,7,8,9-tetrahydro-1H,3H-pyrido[4  ,3  :4,5]thieno[3,2-f][1  ,4]- 
azepin-2-one  was  dissolved  in  3  liters  of  dimethoxyethane,  to  which  186  g  of  sodium  hydrogencarbonate 
and  364  g  of  phosphorus  pentasulfide  were  added,  'followed  by  heating  under  reflux  for  3  hours.  The 
reaction  solution  was  filtered  through  Celite,  after  which  the  solvent  was  once  distilled  off  under  reduced 
pressure.  Methanol  and  dichloromethane  were  added  to  the  resultant  residue  in  small  amounts  for 
adsorption  on  silica  gel,  followed  by  drying  and  purification  with  dry  column  chromatography  (elution 
solvent:  dichlormethane:methanol  =  98:2),  thereby  obtaining  300  g  of  the  intended  compound. 

Preparatory  Example  5 

6-(2-Chlorophenyl)-3-thioacetyl-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]- 
triazolo[4,3-a][1  ,4]diazepine 

4.81  g  of  3-methyl-5-(2-chlorophenyl-8-thioacetyl-6,7,8,9-tetrahydro-1H,3H-pyrido[4  ,3  :4,5]thieno[3,2-f]- 
40  [1  ,4]diazepin-2-thione  was  dissolved  in  70  ml  of  dioxane,  to  which  660  mg  of  acetohydrazide  was  added, 

followed  by  heating  at  100°  C.  After  cooling,  the  mixture  was  concentrated  under  reduced  pressure  and  the 
resultant  reside  was  purified  by  column  chromatography  (elution  solvent:  dichloromethane:methanol  = 
98:2),  thereby  obtaining  750  g  of  the  intended  compound. 

45 
Preparatory  Example  6 

6-(2-Chlorophenyl)-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]- 
so  diazepine 

25 

30 

7 = N  

35 
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IN 
i 

:h3 

281  g  of  6-(2-chlorophenyl)-8,11-dimethyl-34hioacetyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2- 
][1,2,4]triazolo[4,3-a][1,4]diazepine  was  dissolved  in  1  liter  of  methanol,  to  which  0.81  liters  of  4N  sodium 
lydroxide,  followed  by  heating  under  reflux.  After  cooling,  the  reaction  solution  was  salted  out  and  extracted 
vith  chloroform,  followed  by  removal  of  the  solvent  by  distillation  under  reduced  pressure.  The  resultant 
esidue  was  purified  by  silica  gel  column  chromatography  (elution  solvent:  dichloromethane:  methanol  = 
)5:5),  thereby  obtaining  142  g  of  the  intended  compound. 
'  'H-NMR(90  MHz,  CDCIs)  S  : 
1.1  -  2.3(m,3H),  2.10(d,J  =  6.8Hz,3H),  2.45  -  3.3(m,2H),  2.66(s,3H),  3.85  -  4.1  (m,2H),  4.26(q,  J=6.8Hz,1H), 
M  -7.6(m,4H) 
'  MS  m/z(Pos.  Fab):  384(M  +  H)* 

3reparatory  Example  7 

-)-6-(2-Chlorophenyl)-8,1  1-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a]- 
1  ,4]diazepine 

86  g  of  (  ±  )-6-(2-chiorophenyl)-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thienp[3,2-f][1  ,2,4]- 
triazolo[4,3-a][1  ,4]diazepine  and  45.86  g  of  dibenzoyl-D-tartarate  were  dissolved  under  heating  conditions  in 
980  ml  of  ethanol  and  365  ml  of  water,  and  allowed  to  stand  at  room  temperature.  The  resultant  crystals 
were  collected  by  filtration  and  washed  with  ether,  followed  by  rendering  free  by  means  of  a  diluted  sodium 

hydrogencarbonate  aqueous  solution  and  extraction  twice  with  dichloromethane.  The  resultant  organic 
phase  was  washed  with  a  saturated  saline  solution  and  dried  with  anhydrous  magnesium  sulfate,  followed 

by  removal  of  the  solvent  by  distillation  under  reduced  pressure  to  obtain  11.0  g  of  the  intended  compound. 
Further,  the  filtrate  from  which  the  tartarate  had  been  once  collected  by  filtration  was  subjected  to  a 

similar  procedure  set  forth  above,  thereby  obtaining  11.3  g  of  the  intended  compound. 
•  [a]gs-23.5°  (C  =  1,  EtOH) 

Preparatory  Example  8 

(  +  )-6-(2-Chlorophenyl)-3-(1  -cyano-1  -methylethoxycarbonyl)-8,1  1  -dimethyl-2,3,4,5-tetrahydro-8H-pyrido- 

1- 
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;4,3':4,53thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

CH3 

In  the  same  manner  as  in  Preparatory  Example  7,  dibenzoyl-L-tartaric  acid  was  used  to  obtain  the 
intended  compound. 
•  [  a  %5  +17.56°  (C  =  0.02,  EtOH) 

(  +  )-6-(2-Chlorophenyl)-3-(1  -cyano-1  -methylethoxycarbonyl)-8,1  1  -dimethyl-2,3,4,5-tetrahydro-8H-pyrido- 
[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]  triazolo[4,3-a][1  ,4]diazepine 

5  g  of  (-)-6-(2-chlorophenyl)-8,1  1-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1  ,2,4]- 
triazolo[4,3-a][1,4]diazepine  was  dissolved  in  dichloromethane,  to  which  5  g  of  1  -cyano-1  -methylethylpheny  I 
carbonate  was  added,  followed  by  reaction  at  100°  C  for  4  hours  while  removing  the  solvent  by  distillation. 
After  completion  of  the  reaction,  the  resultant  residue  was  purified  by  column  chromatography  (elution 
solvent:  chloroforrmmethanol  =  99:1),  thereby  obtaining  2.7  g  of  the  intended  compound. 
•  1H-NMR(90  MHz,  CDCI3)  S  : 
1.76(s,6H),  1.80  -  2.20(m,2H),  2.10(d,3H),  2.66(s,3H),  3.0  -  3.9(m,2H),  4.24(q,1H),  4.3  -  4.9(m,2H),  7.35- 
(m,4H) 
•  FABMS  [M  +  H+]  481 
•  [a]2,6  +17.56°  (C  =  0.02,  EtOH) 

(  +  )-3-(3-Butynyloxycarbonyl(-6-(2-chlorophenyl)-  8,1  1-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

Example  72 

N C - C - O - C - N  

Example  73 
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0 
II  

.  :h  =  c - c h 2 c h 2 o - c - n  
i ;h3 

5  g  of  (-)-6-(2-chlorophenyl)-8,11-dimethyl-2,3,4,5,-tetrahydro-8H-pyrido[4  ;3  :4,5]thieno[3,2-f][1  ,2,4]- 
riazolo[4,3-a][1  ,4]diazepine  was  dissolved  in  dichloromethane,  to  which  5  g  of  3-butynylphenyl  carbonate, 
ollowed  by  reaction  at  100°  C  for  4  hours  while  distilling  off  the  solvent.  After  completion  of  the  reaction, 
he  resultant  residue  was  purified  by  column  chromatography  (elution  solvent:  dichioromethane:methanol  = 
)9:1),  thereby  obtaining  1.6  g  of  the  intended  compound. 
'  >H-NMR(90  MHz,  CDCI3)  5  : 
7.4(5H,Ar),  4.9(1  H,d,J  =  18Hz,N-CH2[C-2]),  4.5(1H,  d,  J  =  18Hz,  N-UhtelOZJ),  4.2(iH,n,08-n),  ^.i^n.i, 
l  =  8Hz,0-CH2),  2.7(3H,s),  2.5(2H,dt,J  =  IHz.7Hz.-CH2).  2.1(3H.d,J  =  7Hz,CHCH3),  3.0  -  2.0(5H,n) 
'  [  o  ]§a  +  17.0°  (C=1,  CHCI3) 

-)-6-(2-Chloropheny  l)-3-cyclopropanecarbonyl-8,  1  1  -dimethy  l-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

5  g  of  (-)-6-(2-Chlorophenyl)-3-cyclopropanecarbonyl-8  1  l-dimetnyi-<d,>3,4,t>-tetranyaro-an-pyriao- 
[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  was  dissolved  in  70  ml  of  dichloromethane,  to  which 
1  .42  g  of  triethylamine  was  added,  followed  by  dropping  1  .44  g  of  cyclopropanecarbonyl  chloride  under  ice- 

cooling  conditions.  After  completion  of  the  reaction,  the  reaction  solution  was  washed  with  a  saturated 
sodium  hydrogencarbonate  aqueous  solution  and  then  with  a  saturated  saline  solution,  followed  by  drying 
with  anhydrous  magnesium  sulfate  and  removal  of  the  solvent  by  distillation  under  reduced  pressure.  The 
resultant  residue  was  purified  by  silica  gel  column  chromatography  (elution  solvent:  dichloromethane: 
methanol  =  98:2),  thereby  obtaining  4.2  g  of  the  intended  compound. 
•  1H-NMR(90  MHz,  CDCI3)  8  : 
0.55  -  1.15(m,4H),  1.45  -  2.5(m,3H),  2.10(d,J  =  6.8Hz,3H),  2.66(s,3H),  2.8  -  4.8(m,3H),  4.26(q,J  =  6.8Hz,1H), 
4.8  -5.2(m,1H),  7.05  -  7.65(m,4+H) 
•MS  m/z(pos,Fab):  452(M  +  H)  + 
•  [a  ]g6-4.97°  (C  =  1,  EtOH) 
•  [a]g6-14.91°  (C  =  1,CHCI3) 

Other  processes  of  preparing  the  compounds  obtained  in  the  foregoing  examples  are  described  in  the 

following. 

Example  74 

69 



EP  0  367  110  A1 

preparatory  Example  9 

-(Cyano-1  -methylethoxycarbonyl)-4-hydroxypiperidine 

CH3  0 
I  II  , 

4 C - C - 0 - C - N  ]H 

:h3.  

50  g  of  1  -cyano-1  -methylethylphenyl  carbonate  and  25  g  of  4-hydroxypiperidine  were  heated  at  130  C. 
<\fter  completion  of  the  reaction,  the  resulting  product  was  purified  by  silica  gel  column  chromatography 
[elution  solvent:  hexane:ethyl  acetate  =  1:1  -  1:2  -  0:1),  thereby  obtaining  50.5  g  of  the  intended  compound. 
•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.26  -  2.10(m,5H),  1.80(s,6H),  2.96  -  3.35(m,2H),  3.60  -4.15(m,3H) 

Preparatory  Example  10 

1  -(Cyano-1  -methylethoxycarbony  l)-4-piperidone 

5.06  ml  of  dimethylsulfoxide  was  gradually  dropped,  at  -78  C  into  a  solution  of  4.15  ml  of  oxalyl 
chloride  in  dichloromethane  (50  ml),  into  which  a  dichloromethane  solution  of  5.05  g  of  1  -(1  -cyano-1  - 
methylethoxycarbonyl)-4-hydroxypiperidine  was  dropped.  After  agitation  at  the  temperature  for  1  hour,  16.57 
ml  of  triethylamine  was  added,  followed  by  agitation  at  room  temperature  for  1  hour.  The  reaction  solution 
was  filtered,  washed  with  water,  and  dried  with  anhydrous  magnesium  sulfate.  The  solvent  was  distilled  off 
and  the  resultant  residue  was  purified  by  silica  gel  column  chromatography  (elution  solvent:  ethyl  acetate:n- 
hexane  =  1  :9),  thereby  obtaining  3.9  g  of  the  intended  compound. 
*  1H-NMR(90  MHz,  CDCI3)  5  : 
1.80(S,6H),  2.48(t,J  =  7Hz,4H),  3.74(t,J  =7Hz,4H) 

Preparatory  Example  11 

2-Amino-3-(2-chlorobenzoyl)-6-(1  -cyano-1  -methylethoxy  carbonyl)-4,5,6,7-tetrahydro-thieno[2,3-C]pyndine 

CH3  0 

CH3 
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CHa  0 
I  II 

I C - C - O - C -  I 
IHa 

.  H  a 

; i  

1.6  ml  of  triethylamine  was  added  to  a  mixture  of  3.9  g  of  the  compound  ootainea  in  preparatory 
Example  10,  0.6  g  of  sulfur,  3.3  g  of  2-chlorocyanoacetophenone  and  20  ml  of  N,  N-dimethylformamide  at 
1-0°  C  and  agitated  at  60  °C  for  3  hours.  After  completion  of  the  reaction,  the  solvent  was  evaporated  to 
dryness  and  washed  with  ethyl  acetate  to  obtain  5.0  g  of  the  intended  compound. 
'  'H-NMR(90  MHz,  CDCb)  5  : 
1.60  -  1.95(m,2H),  1.75(s,6H),  3.40(m,2H),  4.32(m,2H),  7.10  -  7.50(m,6H) 

3reparatory  Example  12 

;-(2-Bromopropionylamino)-3-(2-chlorobenzoyl)-6-(1  -cyano-1  -methylethoxycarbonyi)-4,t>,b,/-tetranyaro- 
:hieno[2,3-C]pyridine 

4.6  g  of  2-bromopropionyl  bromide  was  dropped  into  a  mixture  of  5.0  g  of  the  compound  ootainea  in 
Preparatory  Example  11,  2.1  g  of  sodium  hydrogencarbonate,  50  ml  of  water  and  200  ml  of  toluene  at 
60  °C.  After  completion  of  the  reaction,  ethyl  acetate  was  added,  fro  which  the  aqueous  phase  was 
removed.  The  organic  phase  was  washed  with  a  saturated  saline  solution  and  dried  with  anhydrous 
magnesium  sulfate.  The  solvent  was  distilled  off  to  obtain  6.0  g  of  the  intended  compound. 
•  'H-NMR(90  MHz,  CDCI3)  S  : 
1.76(s,6H),  1.88(m,2H),  2.00(d,  J  =  7Hz,  3H),  3.24  -3.60(m,2H),  4.20  -  4.68(m,2H),  4.62(q,  J  =  7Hz,  1H),  7.00 
-7.50(m,4H). 

Preparatory  Example  13 

2-(2-Aminopropionylamino)-3-(2-chlorobenzoyl)-6-(1-cyano-1-methylethoxycarbonyl)-,5,b,/,a-tetranyaro- 
thieno[2,3-C]pyridine 
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CHa  0 

^ C - C - Q - C - N  

: h 3  

:h3  

6.0  g  of  the  compound  obtained  in  Preparatory  Example  12  was  dissolved  in  50  ml  of  ethyl  acetate,  into 
which  ammonia  was  introduced  at  -20°  C  for  2  hours,  followed  by  agitation  in  a  sealed  tube  at  100°  C  for  5 
hours.  After  completion  of  the  reaction,  the  reaction  product  was  extracted  with  2N  hydrochloric  acid  and 
the  resultant  aqueous  phase  was  neutralized  with  sodium  hydrogencarbonate,  which  was  subsequently 
saturated  with  sodium  chloride  and  extracted  with  chloroform.  After  drying  with  anhydrous  magnesium 
sulfate,  the  solvent  was  distilled  off  to  obtain  0.7  g  of  the  intended  compound. 
•  1H-NMR(90  MHz,  CDCI3)  6  : 
1.51(d,  J=7Hz,3H),  1.50  -  2.04(m,2H),  1.78(s,6H),  3.28  -3.60(m,2H),  3.62  -  3.96(m,1H),  4.50(m,2H),  7.20  - 
7.54(m,4H) 

Preparatory  Example  14 

3-Methyl-5-(2-chlorophenyl)-8-(1-cyano-1-methylethoxycarbonyl)-6,7,8,9-tetrahydro-1H,3H-pyrido[4  ,3  :4,5]- 
thieno[2,3-e][1,4]diazepin-2-one 

A  mixture  of  0.4  g  of  the  compound  obtained  in  Preparatory  Example  13,  0.7  g  ot  phosphorus 
pentasulfide,  0.4  g  of  sodium  hydrogencarbonate  and  40  ml  of  1  ,2-dimethoxyethane  was  refluxed  for  2 
hours.  After  completion  of  the  reaction,  the  solvent  was  distilled  off,  to  which  methanol  was  added,  followed 
by  removal  of  insoluble  matters  by  filtration  and  concentration.  The  residue  was  purified  by  silica  gel 
column  chromatography  (elution  solvent:  chloroform  :methanol  =  99:1),  thereby  obtaining  0.3  g  of  the 
intended  compound. 
•  1H-NMR(90  MHz,  CDCI3)  S  : 
1.50  -  2.0(m,2H),  1.76(s,6H),  1.92(d,J=7Hz,3H),  3.0  -4.0(m,2H),  4.0  -  4.3(m,1H),  4.3  -  5.0(m,2H),  7.1  -  /.b- 
(m,4H) 

3-(1  -Cyano-1  -methylethoxycarbonyl)-6-(2-chlorophenyl)-8,1  1  -dimethyl-2,3,4,5-tetrahydro-8H-pyrido- 
[4  ,3  :4,5]thieno[3,2-f3[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

Example  75 
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:i 

0.3  g  of  the  compound  obtained  in  Preparatory  bxampie  14  ana  u.3  g  or  aceionyaraziue  were  uisauiveu 
i  20  ml  of  1,4-dioxane  and  refluxed  for  3  hours.  After  completion  of  the  reaction,  the  solvent  was  distilled 
iff  and  the  residue  was  purified  by  silica  gel  column  chromatography  (elution  solvent:  chloroform:methanol 
=  99:1),  thereby  obtaining  0.20  g  of  the  intended  compound. 

1H-NMR(90  MHz,  CDCI3)  &  : 
.76(s,6H),  1.80  -  2.20(m,2H),  2.10(d,3H),  2.66(s,3H),  3.0  -  3.9(m,2H),  4.24(q,1H),  4.3  -  4.9(m,2H),  7.35(m,4H) 

'reparatory  Example  15 

4-(3-Butynyloxycarbonyl)-4-hydroxypiperdine 

10.0  g  of  3-butynylphenyl  carbonate  and  5.8  g  of  4-hydroxypiperiaine  were  neaiea  in  a  suivem-irws 
condition  at  100°  C  of  30  minutes.  After  completion  of  the  reaction,  silica  gel  column  chromatography 
[elution  solvent:hexane:ethyl  acetate  =  1:1  -  1:2)  was  used  for  purification  to  obtain  10.6  g  of  the  intended 

compound. 
•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.16  -  2.1(m,5H),  1.98(t,J  =  2Hz,1H),  1.42(dt,J  =  2Hz,7Hz,2H),  2.9  -  3.5(m,2H),  3.6  -  4.1(m,3H),  4.15(t.J  =7Hz, 

2H) 

Preparatory  Example  16 

N-(3-Butynyloxycarbonyl)-4-piperidone 

25  ml  of  oxalyl  chloride  was  added  to  500  ml  of  dichlorometnane,  into  wnicn  41  mi  ot  aimeuiyi  sunuxiue 
was  gradually  dropped  in  a  stream  of  nitrogen  at  a  temperature  of  from  -50  *C  to  -70°  C.  Subsequently, 
10.3  g  of  N-(3-butynyloxycarbonyl)-4-hydroxypiperidine  was  dissolved  in  50  ml  of  dichloromethane,  followed 

by  gradually  dropping  into  the  reaction  mixture.  Finally,  120  ml  of  triethylamine  was  dropped,  followed  by 

gradually  increasing  the  temperature  up  to  room  temperature.  The  reaction  solution  was  charged  into  a 
saturated  saline  solution,  extracted  three  times  with  dichloromethane  and  dried  with  anhydrous  magnesium 

u 
II  i 

: H a C C H a C H a O - C - N  r~ JH 

U 
II 

C H = C C H 2 C H a Q - C - N ,  U 
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sulfate,  after  which  the  solvent  was  distilled  off  under  reduced  pressure.  The  resultant  residue  was  purified 
Dy  the  use  of  silica  gel  column  chromatography  (elution  solvent:  hexane:ethyl  acetate  =  3:1),  thereby 
obtaining  8.9  g  of  the  intended  compound. 
•  1H-NMR(90  MHz,  CDCI3)  5  : 
?..0(t,J  =  2Hz,1H),  2.3  -  2.8(m,6H),  3.76(t,J  =7Hz,4H),  4.21  (t,J  =  7Hz,  2H) 

^eparatory  Example  17 

?-Amino-3-(2-chlorobenzoyl)-6-(3-butynyloxycarbonyl)-4,5,6,7-tetrahydro-thieno[2,3-CJpyndine 

7.4  g  of  N-(3-butynyloxycarbonyl)-4-piperidone,  1.21  g  of  sulfur  and  61.5  g  ot  i- 
chlorocyanoacetophenone  were  dissolved  in  25  ml  of  dimethylformamide,  to  which  3.5  ml  of  triethylamine 
was  further  added,  followed  by  agitation  at  60  °C  for  1  hour.  After  completion  of  the  reaction,  silica  gel 
column  chromatography  )elution  solvent:  dichloromethane:methanol  =  99:1)  was  used  for  purification, 
thereby  obtaining  1  1  .2  g  of  the  intended  compound. 
•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.64  -  1.90(m,2H),  1.96(t,J  =  2Hz,1H),  2.3  -  2.7(t,J  =2Hz,7Hz,  2H)  3.4(t,J  =7Hz,2H),  4.14(t,J  =7Hz,  2H)  4.3 
-4.5(m,2H),  7.0  -  7.5(m,6H) 

Preparatory  Example  18 

2-(2-Bromopropionylamino)-3-(2-chlorobenzoyl)-6-(3-butynyloxycarbonyl)-4,5,6,7-tetrahydro-thieno[2,3-Q]- 
pyridine 

1  .35  g  of  2-amino-3-(2-chlorobenzoyl)-6-(3-butynyloxycarbonyl)-4,5,6,7-tetrahydro-thieno[2,3-C]pyndine 
was  dissolved  in  20  ml  of  dioxane,  to  which  0.33  g  of  pyridine  was  added,  followed  by  dropping  at  0  C 
0.90  g  of  2-bromopropionyl  bromide.  After  completion  of  the  reaction,  the  reaction  mixture  was  charged  into 
water,  extracted  with  dichloromethane  and  dried  with  anhydrous  magnesium  sulfate,  after  which  the  solvent 
was  distilled  off  under  reduced  pressure.  The  resultant  residue  was  purified  by  silica  gel  column  chromatog- 
raphy  (elution  solvent:dichloromethane:hexane  =  1:1  -  1:0),  thereby  obtaining  1.19  g  of  the  intended 
compound. 

3 
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'  'H-NMR(90  MHz,  CDCb)  6  : 
>.02(t,J  =  7Hz,3H),  1.7  -  2.2(m,3H),  3.5(dt,J  =2Hz,  7Hz,2H),  3.44(t,J  =  7Hz,2H),  4.16(t,J  =  7Hz,  2H),  4.4  -  4.8- 

m,3H),  7.0  -  7.5(m,5H) 

3reparatory  Example  19 

^(2-Aminopropionylamino)-3-(2-chlorobenzoyl)-6-(3-butynyloxycarbonyl)-,4,5,6,7-tetrahydro-thie^o[2,3-C]- 
Dyridine 

1.16  g  of  2-(2-bromopropionylamino)-3-(2-cnioro 
hieno[2,3-C]pyridine  was  dissolved  in  36  ml  of  ethyl  acetate,  into  which  ammonia  gas  was  introduced  under 

:ooling  conditions,  followed  by  heating  in  a  sealed  tube  at  100°  C.  After  completion  of  the  reaction,  the 

nixture  was  cooled,  to  which  50  ml  of  ethyl  acetate  was  added.  The  mixture  was  washed  with  1N 

lydrochloric  acid,  after  which  the  aqueous  phase  was  neutralized  with  a  sodium  carbonate  aqueous  solution 
ind  extracted  with  chloroform.  The  resultant  organic  phase  was  dried  with  anhydrous  magnesium  sulfate, 
["he  solvent  was  distilled  off  under  reduced  conditions  and  the  resultant  residue  was  purified  by  the  use  of 

iilica  gel  column  chromatography  (elution  solvent:dichloromethane),  thereby  obtaining  0.36  g  of  the 
ntended  compound. 
•  1H-NMR(90  MHz,  CDCb)  5  : 
l.5(t,J  =  7Hz,3H),  1.6  -  1.8(brs,2H),  1.8  -  2.1(m,3H),  2.52(dt,J  =2Hz,7Hz,2H),  3.44(t,J  =  7Hz,2H),  3.76- 

q,J  =  7Hz,1H),  4.16(t,J  =  7Hz,  2H),  4.5  -  4.64(m,2H),  7.1  -  7.7(m,5H) 

3reparatory  Example  20 

3-Methyl-5-(2-chlorophenyl)-8-(3-butynyloxycarbonyl)-6,7,8,9-tetrahydro-1H,3H-pyrido[4',3':4,5]thieno[3,2-f]- 
;1  ,4]diazepin-2-one 

0.36  g  of  2-(2-aminopropionylamino)-3-(2-chlorobenzoy  i)-b-(3-Dutynyioxycamony  i,-,*,o,o,  /  -leua.  iyu.  u- 
[2,3-C]pyridine  was  dissolved  in  10  ml  of  toluene  and  0.8  ml  of  pyridine,  to  which  0.18  ml  of  acetic  acid, 
followed  by  refluxing  while  removing  the  resultant  water.  After  completion  of  the  reaction,  the  toluene  was 
distilled  off  under  reduced  pressure  and  dichloromethane  was  added  to  the  distilled  reaction  solution, 
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followed  by  washing  with  water  and  drying  with  anhydrous  magnesium  sulfate.  The  solvent  was  distilled  off 
under  reduced  pressure  and  the  resultant  residue  was  purified  by  the  use  of  silica  gel  column  chromatog- 
raphy  (elution  solvent)dichloromethane:methanol  =  100:0  -  97.3),  thereby  obtaining  0.22  g  of  the  intended 
compound. 
•  "H-NMR(90  MHz,  CDCI3)  5  : 
1.76(d,J=7Hz,3H),  1.6  -  2.2(m,3H),  2.5(dt,J  =  2Hz,7Hz,2H),  2.9  -  4.0(m,2H),  3.86(q,J  =  7Hz,1  H),  4.17- 
(t,J  =  7Hz,  2H),  4.3  -4.9(m,2H),  7.0  -  7.6(m,5H) 

Preparatory  Example  21 

3-Methyl-5-(2-chlorophenyl)-8-(3-butynyloxycarbonyl)-6,7,8,9-tetrahydro-1H,3H-pyrido[4',3':4,5]thieno[3,2-f]- 
[1  ,4]diazepin-2-thione 

0.21  g  of  3-methyl-5-(2-chlorophenyl)-8-(3-butynyloxycarbonyl)-6,7,8,9-tetrahydro-1  H,3H-pyrido- 
[4',3':4,5]thieno[3,2-f][1,4]diazepin-2-one  was  dissolved  in  10  ml  of  dimethoxyethane,  to  which  0.11  g  of 
sodium  hydrogencarbonate  and  0.22  g  of  phosphorus  pentasulfide  were  added,  followed  by  heating  at 
80°  C  for  3  hours.  After  completion  of  the  reaction,  dichloromethane  and  methanol  were  added,  and  the 
mixture  was  filtered,  followed  by  addition  of  silica  gel  to  the  resultant  filtrate  and  evaporating  the  solvent  to 
dryness.  Silica  gel  column  chromatography  (elution  solvent:dichloromethane:methanol  =  99.1)  was  used  for 
purification,  thereby  obtaining  0.15  g  of  the  intended  compound. 
•  'H-NMR(90  MHz,  CDCI3)  5  : 
1.12  -  2.00(m,2H),  1.73(d,J  =7Hz,3H)  2.12(t,J  =  2Hz,1H),  2.40(dt,J  =2Hz,7Hz,2Hz),  2.64  -  3.80(m,2H),  4.01- 
(q,J=7Hz,1H),  4.02(t,J  =  7Hz,  2H),  4.10  -  4.76(m,2H),  7.28(m,2H) 

Example  76 

3-(3-Butynyloxycarbonyl)-6-(2-chlorophenyl)-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2- 
f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

100  mg  of  acetohydrazide  was  added  to  150  mg  of  3-methyl-5-(2-chlorophenyl)-8-(3-butynylox- 
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Ycarbonyl)-6,7,8,9-tetrahydro-1H,3H-pyrido[4  ,3  :4,5]thieno[3,2-f][1  ,4]  diazepin-2-thione,  to  which  2  ml  of 
dioxane  was  further  added,  followed  by  heating  at  130°C  for  3  hours  while  distilling  off  the  solvent.  After 
completion  of  the  reaction,  the  resultant  residue  was  purified  by  the  use  of  silica  gel  column  chromatog- 
raphy  (elution  solvent:dichloromethane:methanol  =  98:2),  thereby  obtaining  80  mg  of  the  intended  com- 

i  pound. 
•  'H-NMR(90  MHz,  CDCI3)  5  : 
7.5(4H.Ar),  4.9(1  H,d,J  =  18Hz,N-CH2[C-2:]),  4.5(1  H,d,J  =  18Hz,N-CH2[C-2:]),  4.2(1  H,m,C8-H),  4.1- 
(2H,t,J  =  8Hz,0-CH2),  2.7(3H,s),  2.5(2H,dt,J  =  1Hz,7Hz,=-CH2),  2.1  (3H,  d,J  =  7Hz,CHCH),  3.0  -  2.0(5H,m) 

0 
Preparatory  Example  22 

-Cyclopropanecarbonyl-4-hydroxypiperidine 

>.0 

20  g  of  4-hydroxypiperdine  was  dissolved  in  400  ml  of  dichloromethane,  to  wnicn  ^   g  or  tneinyiamine 
was  added.  At  -60  °  C,  100  ml  of  a  dichloromethane  solution  containing  20.7  g  of  cyclopropanecarbonyl 
chloride  was  further  added.  After  completion  of  the  reaction,  the  reaction  solution  was  extracted  with 
chloroform  under  salting-out  conditions  and  dried  with  anhydrous  magnesium  sulfate,  and  the  solvent  was 
distilled  off  under  reduced  pressure.  The  resultant  residue  was  purified  by  the  use  of  silica  gel  column 
chromatography  (elution  solvent:  dichloroethane),  thereby  obtaining  32  g  of  the  intended  compound  (yield 
36%). 
•  'H-NMR(90  MHz,  CDCI3)  S  : 
3.55  -  1.55(m,4H),  1.15  -  2.15(m,5H),  2.4(bs,1H),  2.8  -3.55(m,2H),  3.65  -  4.3(m,3H) 

Preparatory  Example  23 

1-Cyclopropanecarbonyl-4-piperidone 

66  g  of  oxalic  chloride  was  dissolved  in  500  ml  of  dichloroethane,  into  wnicn  tn  g  ot  aimexnyi  suiroxiae 
was  gradually  dropped  at  -67°  C.  44  g  of  1-cycloprpanecarbonyl-4-hydroxypiperidine  dissolved  in  200  ml  of 
dichloromethane  was  dropped  into  the  above  solution  at  -67°  C.  At  -67°  C,  131  g  of  triethylamine  was 
further  added,  followed  by  returning  to  room  temperature.  The  resultant  salt  was  removed  by  filtration  and 
the  filtrate  was  once  concentrated,  after  which  water  was  added  to  the  concentrate,  followed  by  extraction 
with  ethyl  acetate  and  drying  with  anhydrous  magnesium  sulfate.  Moreover,  the  aqueous  phase  was 
extracted  with  chloroform  and  dried  similarly.  The  solvent  was  distilled  off  under  reduced  pressure  and  the 
resultant  reside  was  purified  by  the  use  of  silica  gel  column  chromatography  (elution  solvent:  ethyl 
acetate:hexane  =  3.7),  thereby  obtaining  33  g  of  the  intended  compound  (yield  76%). 
•  1H-NMR(90  MHz,  CDCI3)  5  : 
0.65  -  1.2(m,4H),  1.6  -  2.0(m,1H),  2.49(t,J  =  6.1Hz,4H),  3.91  (t,  J  =  6.1Hz,4H) 

Preparatory  Example  24 
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2-Amino-3-(2-chlorobenzoyl)-6-cyclopropanecarbonyl-4,5,6J-tetrahydro-thieno[2,3-C]pyridin 

D 

CI 

33  g  of  1-cyclopropanecarbonyl-4-piperidone,  6.3  g  of  sulfur  and  25.5  g  of  2-chloro-cyanoacetophenone 
were  dissolved  in  330  ml  of  N-N-dimethylformamide,  to  which  20  g  of  triethylamine  was  added  at  60°  C. 
After  completion  of  the  reaction,  the  solvent  was  distilled  off  under  reduced  pressure  and  methanol  was 
added  to  the  resultant  residue  for  crystallization.  The  crystals  were  filtered  and  washed  with  methanol  to 
obtain  49.4  g  of  the  intended  compound  (yield  69%). 
•  'H-NMR(90  MHz,  CDCI3)  5  : 
0.55  -1.15(m,4H),  1.4  -  2.0(m,3H),  3.35  -  3.75(m,2H),  4.3  -  4.7(m,2H),  7.0  -  7.7(m,4H) 

Preparatory  Example  25 

2-(2-Bromopropionylamino)-3-(2-chlorobenzoyl)-6-cyclopropanecarbonyl-4,5,6,7-tetrahydro-thieno[2,3-C]- 
pyridine 

450  ml  of  toluene  and  150  ml  of  water  were  added  to  21.83  g  of  2-amino-3-(2-chlorobenzoyl)-6- 
cyclopropanecarbonyl)-4,5,6,7-tetrahydro-thieno[2,3-C]pyridine.  10.16  g  of  sodium  hydrogencarbonate  was 
further  added,  to  which  9.5  ml  of  2-bromopropionyl  bromide  was  added  while  heating  to  50  to  60°  C. 
Moreover,  a  sodium  hydrogencarbonate  aqueous  solution  (10.6  g  of  sodium  hydrogencarbonate  and  150  ml 
of  waterl  )  and  5  ml  of  2-bromopropionyl  bromide  were  added  to  complete  the  reaction.  After  the  completion 
of  the  reaction,  ethyl  acetate  was  added  and  the  reaction  solution  was  washed  once  with  a  saturated  saline 
solution  and  dried  with  anhydrous  magnesium  sulfate,  and  the  solvent  was  distilled  off  under  reduced 
pressure  to  obtain  29.9  g  of  the  intended  compound  (at  a  quantitative  yield). 
•  1H-NMR(90  MHz,  CDCI3)  8  : 
0.55  -  1.2(m,4H),  1.6  -  2.2(m,3H),  1.99(d,J  =  7.2Hz,3H),  3.35  -  3.8(m,2H),  4.45  -  4.85(m,2H),  4.61- 
(q,J  =7.2Hz,1H),  7.0  -7.6(m,4H) 

Preparatory  Example  26 

2-(2-Aminopropionylamino)-3-(2-chlorobenzoyl)-6-cyclopropanecarbonyl-4,5,6,7-tetrahydro-thieno[2,3-C]- 
pyridine 
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23.04  g  of  2-(2-bromopropionylamino)-3-(2-chlorobe^ 
hieno[2,3-C]pyridine  was  dissolved  in  65  mi  of  1  ,2dichloroethane  and  65  ml  of  ethyl  acetate,  into  which 
immonia  gas  was  passed  at  -15°  C  for  1  hour.  This  solution  was  placed  in  a  sealed  tube  and  reacted^at 
1  10°  C  for  2  hours.  In  order  to  complete  the  reaction,  ammonia  was  again  passed  into  the  solution  at  -15  C 
or  30  minutes  in  the  sealed  tube  where  the  reaction  was  continued  at  110°C  for  1.5  hours.  After  ice- 
;ooling,  the  reaction  solution  was  charged  into  ice-cooled  2N  hydrochloric  acid,  to  which  ethyl  acetate  was 
idded,  from  which  the  resultant  aqueous  phase  was  collected.  Sodium  carbonate  was  added  to  the 
aqueous  phase  under  ice-cooling  conditions  so  that  the  pH  was  adjusted  to  8,  followed  by  extraction  with 
chloroform  under  salting-out  conditions.  The  extract  was  washed  with  a  saturated  saline  solution  and  dried 
vith  anhydrous  magnesium  sulfate,  followed  by  filtration  and  concentration  to  obtain  12.97  g  (yield  65%)  of 
he  intended  compound. 
•  'H-NMR(90  MHz,  CDCI3)  5  : 
).45  -  1.2(m,4H),  1.48(d,J  =  7.2Hz,3H),  1.4  -  2.4(m,3H),  3.35  -  3.85(m,2H),  3.74(q,J  =  7.2Hz,1H),  4.45  -  3.85- 
;m,2H),  7.0  -  7.7(m,4H) 

Preparatory  Example  27 

5-(2-Chlorophenyl)-8-cyclopropanecarbonyl-3-methyl-6,7,8,9-tetrahydro-1H,3H-pyrido[4',3  :4,5]thieno[3,2-f]- 
;1  ,4]diazepin-2-one 

1  2.95  g  of  2-(2-aminopropionylamino)-3-(2-chlorobenzoyl)-b-cyclopropanecarDonyi-,4,o,D,  z'-ieiranyaro- 
thieno[2,3-C]pyridine  was  dissolved  in  260  ml  of  toluene  and  90  ml  of  pyridine,  to  which  5.4  g  of  acetic  acid 
was  added,  followed  by  heating  under  reflux  for  5  hours.  After  removal  of  the  solvent  by  distillation, 
benzene  was  added  and  the  resultant  crystals  were  collected  by  filtration  to  obtain  2.96  g  of  the  intended 
compound.  The  mother  liquor  was  subjected  to  silica  gel  column  chromatography  (elution  solvent:  ethyl 
acetate:hexane  =  4:6)  to  obtain  3.84  g  of  the  intended  compound. 
•  1H-NMR(90  MHz,  CDCI3)  5  : 
0.5  -  1.25(m,4H),  1.3  -  2.3(m,3H),  1.75(d,J  =6.5Hz,3H),  2.8  -  5.25(m,5H),  7.0  -  7.65(m,4H) 

Preparatory  Example  28 

5-(2-Chlorophenyl)-8-cyclopropanethiocarbonyl-3-methyl-6,7,8,9-tetrahydro-1H,3H-pyrido[4',3':4,5]thieno[3,2- 
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2.92  g  of  5-(2-chlorophenyl)-8-cyclopropanecarbonyl-3-methyl-6J,8,9-tetrahydro-1H,3H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1,4]diazepin-2-one  was  suspended  in  60  ml  of  1  ,2-dimethoxyethane,  to  which  1.78  g  of  sodium 
hydrogencarbonate  and  3.92  of  phosphorus  pentasulfide  were  added,  followed  by  heating  under  reflux  for  4 
hours.  The  reaction  solution  was  filtered  through  Celite  and  and  filter  cake  was  washed  sufficiently  with  30% 
methanol-dichloromethane  and  combined  with  the  filtrate.  The  combined  filtrate  was  concentrated  and 
subjected  to  silica  gel  column  chromatography  (elution  solvent:  dichloromethane)  to  obtain  1.03  g  of  the 
intended  compound  (yield  33%). 
•  'H-NMR(90  MHz,  10%CD30D-CDCI3)  5  : 
0.8  -  1.55(m,4H),  1.6  2.75(m,3H),  2.00(d,J  =  6.1Hz,3H),  3.2  -  5.2  and  5.6  -  6.2(each  m,  total  5H),  7.2  -  7.8- 
(m,4H) 
•  MS  m/z(Pos.  FAB):  446(M  +  H)+ 

Preparatory  Example  29 

6-(2-Chloropheny  l)-3-cyclopropanethiocarbonyl-8,  1  1  -dimethy  l-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazeplne" 

1  .00  g  of  5-(2-Chlorophenyl)-8-cyclopropanethiocarbonyl-3-methyl-6,7,8,9-tetrahydro-1  H,3H-pyndo- 
[4',3':4,5]thieno[3,2-f][1,4]diazepin-2-thione  was  dissolved  in  40  ml  of  dioxane,  to  which  0.17  g  of  ac- 
etohydrazide  was  added,  followed  by  agitation  at  an  ambient  temperature  of  90°  C  for  10  hours  and  then  at 
120°  C  for  1  hour.  0.17  g  of  acetohydrazide  was  further  added,  followed  by  further  agitation  at  120°  C  for  1 
hour  to  complete  the  reaction.  After  removal  of  the  solvent  by  distillation,  the  residue  was  subjected  to  silica 
gel  column  chromatography  (elution  solvent:dichloromethane:methanol  =  99:1)  to  obtain  280  mg  of  the 
intended  compound  (yield  27%). 
•  1H-NMR(90  MHz,  CDCI3)  5  : 
0.75  -  1.75(m,4H),  1.75  -  2.6(m,3H),  2.10(d,J  =  6.8Hz,3H),  2.67(s,3H),  3.2  -  4.6(m,2H),  4.26(q,J  =  6.8Hz,1H), 
4.65  -  5.4  and  5.55  -  6.0(each  m,  total  2H)  7.0  -  7.65(m,4H) 
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Example  77 

-(2-chlorophenyl)-3-cyclopropanecarbonyl-8,1  1  -dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5jthieno[3,2-fj- 
1  ,2,4jtriazolo[4,3-a][1  ,4]diazepine 

100  mg  of  6-(2-Chlorophenyi)-3-cyclopropanm 
4',3':4,5]thieno[3,2-f][1,2,43triazolo[4,3-a][1,4]diazepine  was  dissolved  in  10  ml  of  dichloromethane,  to  which 
10  ml  of  4N  hydrochloric  acid  was  added,  followed  by  further  addition  of  1  ml  of  an  aqueous  solution 
containing  30  mg  of  sodium  nitrite  under  agitation.  The  solution  was  ice-cooled,  to  which  sodium  carbonate 
vas  added  for  adjustment  of  the  pH  to  8,  followed  by  extraction  with  dichloromethane,  washing  with  a 
saturated  saline  solution  and  drying  with  anhydrous  magnesium  sulfate.  The  solution  was  filtered  and  a 
concentrated  residue  was  subjected  to  silica  gel  column  chromatography  (elution  solvent:  dich- 
oromethane:methanol  =  99.1),  thereby  obtaining  69.9  mg  of  the  intended  compound  (yield  72%). 
•  'H-NMR(90  MHz,  CDCI3)  «  : 
D.55  -  1.15(m,4H),  1.45  -  2.5(m,3H),  2.10(d,J  =  6.8Hz,3H),  2.66(s,3H),  2.8  -  4.8(m,3H),  4.26(q,J  =6.8Hz,1  H), 
t.8  -  5.2  (m,1H),  7.05  -  7.65(m,4H) 
'  MS  m/z(Pos.  FAB):  452(M  +  H)+ 

3-[2-(Tetrahydropyran-4-yl)oxyethyl]oxycarbonyl-6-(g!-cnioropnenyi)-n-meinyi-^,j,4,5-ieiranyaru-on-pyiiuu- 
]4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  'H-NMR^O  MHz,  CDCI3)  S  : 
1.30  -  2.40(m,6H),  2.68(s,3H),  2.80  -  5.70(m,15H),  7.20  -  7.54(m,4H) 

Example  79 

6-(2-Chlorophenyl)-3-cyclohexylethoxycarbonyl-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2- 

Example  78 

0 
v 
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f]f1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  'H-NMR(90  MHz,  CDCI3)  5  : 
0.6  -  2.3(m,15H),  2.7(s,3H),  3.0  -  4.0(m,2H),  4.0  -4.4(m,1  +2H),  4.4  -  4.8(m,2H),  5.4  -  5.8(m,1H),  7.4(m,4H) 
MS  m/z(Pos.  FAB):  524 

Example  80 

*  'H-NMR(90  MHz,  CDCI3)  5  : 
1.20  -  2.32(m,6H),  1.94(t,J  =  2Hz,1H),  2.21  (dt,J  =  2Hz,7Hz,  2H,  2.66(s,3H),  2.84  -  5.76(m,6H),  4.08- 
(t,J=7Hz,2H),  7.28(m,4H) 
•  MS  m/z(Pos.  FAB):  495(M  +  H*) 

Example  81 

•  'H-NMR(90  MHz,  CDCI3)  5  : 
1.40  -  2.21  (m,6H),  2.37(t,J  =7Hz,2H),  2.67(s,3H),  2.92  -5.80(m,6H)  4.11(t,J  =  7Hz,2H),  7.31(m,4H) 
•  MS  m/z(Pos.  FAB):  494(M  +  H+) 

Example  82 
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■(2-Chlorophenyl)-3-(1  -cyanoethoxy)carbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f]- 
,2,4]triazolo[4,3-a][1,4]diazepine 

1H-NMR(90  MHz,  CDCI3)  5  : 
.70(t,J  =  7.0Hz,3H),  1.75(m,1H),  2.15(m,1H),  2.69(s,3H),  3.25(m,1H),  3.85(m,1H),  4.20(m,1H),  4.53(m,1H), 
,85(m,1H),  5.43(m,1H),  5.65jm,1  H),  7.23  -  7.65(m,4H) 

MS  m/z(Pos.  FAB):  467(M*) 

Example  83 

i-(2-Chlorophenyl)-3-cyclobutyloxycarbonyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f  J- 
1  ,2,43triazolo[4,3-a3[1  ,4]diazepine 

)  \  N 
I  n  it  // 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1  .5  -  2.5(m,8H),  2.7(s,3H),  3.0  -  4.0(m,2H),  4.0  -4.9(m,  1+1  +2H),  5.4  -  5.8(m,1H),  7.4(m,4H) 
•  MS  m/z(Pos.  FAB):  468 

Example  84 

6-1(2-Chlorophenyl)-3-(2methyl-2-cyanopropyioxy)  carponyi-i  i-memyi-^.o.t.a-icuaiiyuiu-on-Hyuuu- 
[4  ,3  :4,5]thierio[3,2-f][1  ,2,43triazolo[4,3-a][1  ,4]diazepine 

B3 



EP  0  367  110  A1 

CH3  0  \  N 

5 

70 

•  1H-NMR(90  MHz,  CDCI3)  5  : 
1.35(s,3H),  1.45(s,3H),  1.75(m,1H),  2.12(m,1H),  2.70(s,3H),  3.25(m,1H),  3.90(m,1H),  4.08(s,2H),  4.22(m,1H), 
4.55(m,1H),  4.56(m,1H),  5.62(m,1H),  7.30  -  7.45(m,4H) 
•  MS  m/z(Pos.  FAB):  495(M+) 

Example  85 

6-(2-Chlorophenyl)-1  1  -methyl-3-(2-methylcyclohexyl-oxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

25 

30 

6-(2-Chlorophenyl)-11-methyl-3-(3-methylcyclohexyl-oxycarbonyl)-2,3,4,5-tetrahydro-^ 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

45 

50 

6-(2-Chlorophenyl)-11-methyl-3-(4-methylcyclohexyl-oxycarbonyl)-2,3,4,5-tetrah 
55  thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1,4]diazepine 

84 
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The  above  compounds  had  all  the  same  nmh  values  as  inaicaiea  Deiow. 
'H-NMR(90  MHz,  CDCI3)  5  : 

i.7  -  1.-0(d,3H),  1.0  -  2.2(m,11H),  2.7(s,3H),  3.0  -4.0(m,2H),  4.0  -4.9(m,1  +1  +2H),  5.3  -  5.8(m,1H),  7.4- 

U4H) 
MS  m/z(Pos.  FAB):  510 

'reparatory  Example  30 

l-Cyclopropylpropionic  acid 

100  ml  of  methanol,  100  ml  of  tetrahydroturan  ana  d  g  ot  tuvo  panaaium-carDon  ^uniewmiy  ou«  woloi; 
/vere  added  to  5.06  g  of  ethyl  3-cyclopropylacrylate,  followed  by  hydrogenation  reaction  overnight  at  normal 

:emperature  and  normal  pressure  conditions.  The  catalyst  was  removed  by  filtration  and  the  solvent  was 
distilled  off.  20  ml  of  methanol,  20  ml  of  tetrahydrofuran,  10  ml  of  water  and  7  g  of  sodium  hydroxide  were 
added  to  the  residue  and  agitated  at  80°  C  for  3.5  hours.  The  solvent  was  distilled  off,  to  which  water  was 
added,  followed  by  washing  with  ethyl  acetate.  A  hydrochloric  acid  aqueous  solution  was  added  to  the 
-esultant  aqueous  phase  under  ice-cooling  conditions  to  adjust  the  pH  to  3,  followed  by  extraction  with 

chloroform  under  slating-out  conditions  and  drying  with  anhydrous  magnesium  sulfate.  This  was  filtered 

and,  after  removal  of  the  solvent  by  distillation,  the  resulting  residue  was  subjected  to  silica  gel  column 

chromatography  (developing  solvent:  dichloromethane)  to  obtain  1.80  g  of  the  intended  compound. 
•  'H-NMR(90MHz,  CDCI3)  «  : 
3.65  -  1.1(m,2H),  1.1  -  1.85(m,5H),  2.33(t,  J  =  7.2Hz,2H),  8.9(bs,1H) 

6-(2-Chlorophenyl)-3-(3-cyclopropyl)propiony  l)-1  1  -dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2- 
f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

U 
II 

CH2)  2 -C-QH 

Example  86 
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0 
II 

(CHa)  a - C - N '  

50  mg  of  3-cyclopropylpropionic  acid,  120  mg  of  6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H- 
pyrido[4',3  :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  and  60  mg  of  1-hydroxybenzotriazole  *  mon- 
ohydrate  were  dissolved  in  8  ml  of  N,  N-dimethylformamide,  to  which  80  mg  of  N,N  -dicyclohexylcar- 
bodiimide  was  added  under  ice-cooling  conditions.  After  agitation  for  about  10  minutes,  the  mixture  was 
further  agitated  overnight  at  4°C.  Thereafter,  it  was  agitated  at  room  temperature  for  about  1  hour,  after 
which  the  solvent  was  distilled  off.  A  saturated  sodium  hydrogencarbonate  aqueous  solution  was  added  to 
the  distilled  product,  which  was  extracted  with  chloroform  and  dried  with  anhydrous  magnesium  sulfate.  The 
solution  was  filtered  and  the  solvent  was  distilled  off,  after  which  the  residue  was  subjected  to  silica  gel 
column  chromatography  (developing  solvent:  dichloromethane:methanol  =  :  ),  thereby  obtaining  mg  of  the 
intended  compound 
•  'H-NMR(90  MHz,  CDCI3)  5  : 
0.7  -  1.05(m,3H),  1.05  -  2.4(m,6H),  2.27(t,  J  =  7Hz,2H),  2.67(s,3H),  2.8  -  5.9(m,6H),  7.1  -  7.55(m,4H) 
•  MS  m/z(Pos.  FAB): 

6-(2-Chlorophenyl)-3-cinnamoyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo- 
[4,3-f][1  ,4jdiazepine 

80  mg  of  cinnamoyl  chloride  was  dissolved  in  8  ml  of  N,  N-dimethylformamide,  into  which  4  ml  of  an 
N,  N-dimethylformamide  solution  of  120  mg  of  6-(2-chlorophenyl)-1  1-methyl-2,3,4,5-tetrahydro-8H-pyrido- 
[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  and  160  mg  of  triethylamine  was  dropped  at  -60°  C, 
followed  by  agitation  for  30  minutes  as  it  is.  After  removal  of  the  solvent  by  distillation,  a  saturated  sodium 
hydrogencarbonate  aqueous  solution  was  added,  followed  by  extraction  with  chloroform  and  drying  with 
anhydrous  magnesium  sulfate.  This  was  filtered  off  and  the  solvent  was  distilled  off.  The  resultant  residue 
was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  methanol:dichloromethane  =  1  .99) 
to  obtain  110  mg  of  the  intended  compound  (yield  68%). 
•  1H-NMR(CDCI3)  5  : 
1.2  -  2.6(m,2H),  2.48(s,3H),  2.8  -  5.9(m,6H),  6.74(t,J  =  15.1Hz,1H),  7.1  -  7.7(m,9H),  7.64(d,J  =  15.1Hz,1H) 
•  MS  m/z(Pos.  FAB):  500(M  +  H)+ 

Example  87 

86 
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Ixample  88 

-(2-Chlorophenyl)-1  1  -methyl-3-(2-methylcyclopropanecarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]- 
iieno[3,2-f][1  ,2,4]triazolo[4,3-a3[1  ,4]diazepine 

50  mg  of  2-methylcyclopropanecarboxylic  acid,  13U  mg  ot  b-(*;-cnioropnenyi;-i  i-meinyi-^,o,t,o- 
etrahydro-8H-pyrido[4',  3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  and  70  mg  of  1-hydroxyben- 
:otriazole  *  monohydrate  were  dissolved  in  8  ml  of  N,  N-dimethylformamide,  to  which  90  mg  of  N,N  - 
iicyclohexylcarbodiimide  was  added  under  ice-cooling  conditions,  followed  by  agitation  for  about  10 
ninutes.  Thereafter,  agitation  was  continued  at  4°C  overnight  and  then  at  room  temperature  for  1  hour. 
\fter  removal  of  the  solvent  by  distillation,  a  saturated  sodium  hydrogencarbonate  aqueous  solution  was 
added,  followed  by  extraction  with  chloroform  and  drying  with  anhydrous  magnesium  sulfate.  This  was 
iltered  off  and  the  solvent  was  distilled  off,  followed  by  subjecting  the  resultant  residue  to  silica  gel  column 

chromatography  (developing  solvent:  dichloromethane:methanol  =  99:1)  to  obtain  120  mg  of  the  intended 
compound  (yield  76%). 
'  1H-NMR(CDCI3)  5  : 
).4  -  0.72(m,1H),  0.72  -  1.0(m,1H),  1.26(s,3H),  1.4  -2.4(m,2H),  2.68(s,3H),  2.9  -  5.9(m,6H),  7.1  -  7.7(m,4H) 
•  MS  m/z(Pos.  FAB):  452(M  +  H)* 

3-(2-Chlorophenyl)-1  1-methyl-3-phenylacetyl2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f][1  ,2,4jtriazolo- 
;4,3-a][1  ,4]diazepine 

120  mg  of  6-(2-chlorophenyl)-1  1-methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f][1,2,4]triazolo- 
[4,3-a][1  ,4]diazepine  and  160  ml  of  triethylamine  were  dissolved  in  4  ml  of  N,  N-dimethylformamide,  which 

was  dropped  into  5  ml  of  an  N,N-dimethylformamide  solution  dissolving  60  mg  of  phenylacetic  acid  chloride 

at  -60°  C.  After  completion  of  the  reaction,  the  solvent  was  distilled  off  from  the  reaction  solution,  to  which  a 
saturated  sodium  hydrogencarbonate  solution  was  added,  followed  by  extraction  with  chloroform  and  drying 
with  anhydrous  magnesium  sulfate.  This  was  filtered  off  and  the  solvent  was  distilled  off,  after  which  the 

Example  89 
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-esultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  sol- 
/ent:dichloromethane:methanol  =  99:1)  to  obtain  110  mg  of  the  intended  compound,  (yield  69%). 
•  1H-NMR(CDCI3)  5  : 
1.0  -  2.6(m,2H),  2.61  and  2.66(each  s,  total  3H),  2.8  -6.0(m,6H),  3.69  and  3.77(each  bs,  total  2H),  6.8  -  7.7- 
(m,9H) 
•  MS  m/z(Pos.  FAB):  488(M  +  H)* 

S-(2-Chlorophenyi)-1  1-methyl-3-(3-methylcrotonoyl)-2,3,4.5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3.2-f][1  ,2,4]- 
triazolo[4,3-a][1  ,4]diazepine 

120  mg  of  6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo- 
[4,3-a][1  ,4]diazepine  and  160  mg  of  triethylamine  were  dissolved  in  4  ml  of  N,  N-dimethylformamide,  which 
was  dropped  into  5  ml  of  an  N,  N-dimethylformamide  solution  dissolving  50  mg  of  of  3-methylcrotonic  acid 
chloride  at  -60  °  C.  After  completion  of  the  reaction,  the  reaction  solution  was  distilled  off,  to  which  a 
saturated  sodium  hydrogencarbonate  aqueous  solution  was  added,  followed  by  extraction  with  chloroform 
and  drying  with  anhydrous  magnesium  sulfate.  This  was  filtered  off  and  the  solvent  was  also  distilled  off, 
after  which  the  resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solu- 
tion:dichloromethane:methanol  =  99:1)  to  obtain  130  mg  of  the  intended  compound. 
•  1H-NMR(CDCI3)  5  : 
1.0  -  2.5(m,8H),  2.70(s,3H),  2.8  -  5.9(m,6H),  6.73(bs,1H),  7.1  -  7.6(m,4H) 
•  MS  m/z(Pos.  FAB):  452(M  +  H)  + 

6-(2-Chlorophenyl)-11-methyl-3-((trans)-2-phenylcyclopropanecarbonyl-2,3,4,5-tetrahydro-8H-pyrido- 
[4  ,3  :4,5]thieno[3,2-f][1  ,2,43triazolo[4,3-a][1  ,4]diazepine 

zxample  90 

Example  91 
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70  mg  of  (trans)-2-phenyl-1-cyclopropanecarboxylic  acid,  l^u  mg  or  b-^-cnioropnenyi;-  1  i-meinyi- 
:,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]dia2epine  and  60mg  of  1-hydrox- 
benzotriazole  *  monohydrate  were  dissolved  in  12  ml  of  N,  N-dimethylformamide,  to  which  80  mg  of  N,N  - 
licyclohexylcarbodiimide  was  added  under  ice-cooling  conditions.  After  agitation  for  about  10  minutes,  the 
nixture  was  further  agitated  overnight  at  4°  C  and  then  at  room  temperature  for  1  hour.  After  removal  of  the 
olvent  by  distillation,  a  saturated  sodium  hydrogencarbonate  aqueous  solution  was  added,  followed  by 
ixtraction  with  chloroform  and  drying  with  anhydrous  magnesium  sulfate.  This  sulfate  was  removed  by 
iltration  and  the  solvent  was  distilled  off.  The  resultant  residue  was  subjected  to  silica  gel  column 
;hromatography  (developing  solvent:  dichloromethane:methanol  =  99:1)  to  obtain  160  mg  of  the  intended 
:ompound. 

1H-NMR(CDCI3)  5  : 
.4  -  2.8(m,6H),  2.66(s,3H),  2.8  -  5.8(m,6H),  6.5  -7.7(m,9H) 
MS  m/z(Pos.  FAB):  514(M  +  H)* 

Example  92 

i-(2-Chloropheny  l)-1  1  -methy  l-3-(a-methylcinnamoyl)-2,3,4,5-tetrahydro-8H-pyrido[4'  ,3  :4,5]thieno[3,2-f]- 
1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  1H-NMR(CDCI3)  S  : 
1  .7  -  2.5(m,2H),  2.1  4(d,  J  =  1  .4Hz,3H),  2.72(s,3H),  2.8  -5.9  (m,6H),  6.87(q,J  =  1  .4Hz,1  H),  7.0  -  7.7(m,9H) 
•  MS  m/z(Pos.  FAB): 

Example  93 

6-(2-Chlorophenyl)-11-methyl-3-(4-pyridylthio)acetyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5jthieno[3,2-f]- 
[1  ,2,4]triazolo[4,3-a][1  ,43diazepine 

•  'H-NMRfCDsOD-CDCIs)  «  : 
1.4  -  2.6(m,2H),  2.68(s,3H),  2.8  -  5.9  (m,6H),  3.82(bs,2H),  7.05  -  7.6(m,6H),  8.1  -  8.6(m,2H) 

89 
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•  TVIS  m/z(Pos.  FAB):  521((M  +  H)  + 

Example  94 

6-(2-Chlorophenyl)-11-methyl-3-(3-phenylpropionyl)-2,3,4,5-tetrahydro-8H-pyri 
triazolo[4,3-a][1  ,4]diazepine 

*  1H-NMR(CDCl3)  8  : 
1.0  -  2.3(m,4H),  2.66(s,3H),  2.65  -  3.15(m,2H),  2.8  -  5.9(m,6H),  6.65  -  7.65(m,9H) 
•  MS  m/z(Pos.  FAB):  502((M  +  H)  + 

Example  95 

6-(2-Chlorophenyl)-11-methyl-3-[3-(3-p^^^ 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

•  'H-NMRfCDCIs)  S  : 
1.5  -  2.5(m,2H),  2.68(s,3H),  3.0  -  5.8(m,6H),  6.83(bd,J  =  15.5Hz,1H),  7.15  -  7.9(m,6H),  7.60(d,J  =  15.5Hz,1H), 
8.3  -  8.5(m,1H),  8.64(bs,1H) 
•  MS  m/z(Pos.  FAB):  501  ((M  +  H)+ 

6-(2-Chlorophenyl)-3-)3-cyclohex 
[1  ,2,43triazolo[4,3-a][1  ,4]diazepine 

Example  96 

90 
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*  H  3  ■ 
] 
i 

e x  

1 

: c h 2 ) 2 - c - n  

•  1H-NMR(CDCI3)  5  : 
3.6  -  2.5(m,15H),2.28(bt,J  =  8Hz,2H),  2.66(s,3H),  2.8  -5.9(m,6H),  7.1  -  7.6(m,4H)  •  MS  m/z(Pos.  FAB):  508(- 
[M  +  r l f  

3-(2-Chlorophenyl)-3-(4-fluorophenyl)acetyl-1  1  -methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2-f]- 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

*  1H-NMR(CDCI3)  S  : 
1.0  -  2.4(m,2H),  2.66(s,3H),  2.8  -  5.9(m,6H),  3.65(bs,2H),  6.65  -  7.6(m,8H) 
•  MS  m/z(Pos.  FAB):  506((M  +  H)+ 

Example  98 

6-(2-Chlorophenyl)-3-)4-cyanobuta^ 
triazolo[4,3-a][1  ,4]diazepine 

Example  97 

•  1H-NMR(CDC13)  5  : 
1.4  -  2.3(m,4H),  2.3  -  2.65(m,4H),  2.67(s,3H),  2.8  -5.8(m,6H),  7.1  -  7.6(m,4H) 
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■MS  m/z(Pos.  FAB):  465((M  +  H)  + 

Preparatory  Example  31 

Ethyl  tetrahydropyrane-A4,a-acetate 

0 
II 

CH-C-0C2H5 

1.2  g  (30  mmols)  of  sodium  hydride  was  added  to  100  ml  of  a  dimethylformamide  solution  of  6.72  g  (30 
mmols)  of  diethylphosphonoethyl  acetate  under  ice-cooling  conditions,  and  was  agitated  for  10  minutes.  2.5 
g  (25  mmols)  of  tetrahydro-4H-pyran-4-one  was  further  added  to  the  mixture  under  ice-cooling  conditions 
and  was  returned  to  room  temperature,  followed  by  agitation  at  80  °  C  for  2  hours.  After  completion  of  the 
reaction,  ethyl  acetate  was  added,  followed  by  washing  with  a  saturated  saline  solution  and  drying  with 
magnesium  sulfate.  This  was  concentrated  under  reduced  pressure  and  the  resultant  residue  was  subjected 
to  silica  gel  column  chromatography  (elution  solvent:  hexane:  ethyl  acetate  =  9:1)  thereby  obtaining  4.2  g 
of  the  intended  compound  as  a  light  yellow  oily  substance. 
•  'H-NMR(CDCI3)  5  : 
1.3(t,J  =  7,2Hz,3H),  2.0  -  2.3(m,2H),  3.0(bs,2H),  3.8(t,J  =  5.4Hz,2H),  4.0  -  4.3(m,2H),  4.1  (q,J  =7.2Hz,2H),  5.6- 
(bs,1H) 

Preparatory  Example  32 

Ethyl  4-tetrahydropyranylacetate 

2.0  g  of  ethyl  tetrahydropyran-  A4'a-acetate  was  dissolved  in  50  ml  of  methanol,  to  which  10% 
palladium-carbon  was  added,  followed  by  hydrogenation  for  3  hours.  After  removal  of  the  catalyst  by 
filtration,  the  reaction  mixture  was  concentrated  under  reduced  pressure  to  obtain  1.6  g  of  the  intended 
compound. 
•  1H-NMR(CDCI3)  S  : 
1.1  -  2.3(m,7H),  1.3(t,J=7,2Hz,3H),  3.2  -3.6(td,J  =  12,6Hz,2.9Hz,2H),  3.8  -  4.3(m,2H),  4.1  (q,J  =  7.2Hz,2H) 

Preparatory  Example  33 

4-Tetrahydropyranylacetic  acid 

0 

0 
II 

C H 2 - C - 0 C a H 5  

0 

0 
II 

C H 2 - C - 0 H  
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20  ml  of  methanol,  10  ml  of  water  and  i  g  ot  sodium  nyaroxiae  were  aaaea  iu  u.a  y  ui  emyi 
tetrahydropyranylacetate  and  agitated  at  80°  C  for  1  hour.  The  solvent  was  removed  by  distillation,  to  which 
water  was  added.  After  washing  with  ethyl  acetate,  a  hydrochloric  acid  aqueous  solution  was  added  to  the 
resultant  aqueous  phase  to  an  extent  of  pH  of  3,  followed  by  extraction  with  chloroform  under  salting-out 
conditions  and  drying  with  anhydrous  magnesium  sulfate.  This  was  removed  by  filtration  and  the  solvent 
was  distilled  off,  thereby  obtaining  0.87  g  of  a  crude  intended  compound. 
•  'H-NMFKCDCb)  5  : 
i.O  -  2.4(m,5H),  2.28(bd,J  =6.5Hz,2H),  3.37(td,J-1  1.5Hz,2.9Hz,2H),  3.7  -  4.1(m,2H),  7.85(bs,1H) 

Example  99 

6-(2-Chlorophenyl)-11-methyl-3-(tetrahydropyran-4-yl)acetyl-2,3,4,5-tetrahydro-8H-pyrido[4',3  :4,5]thieno[3,2- 
5  f][1  ,2,4]triazolo[4,3-aj[1  ,4]diazepine 

o 

'5 

'  1H-NMR(CD3OD-CDCI3)  5  : 
).9  -  2.4(m,9H),  2.67(s,3H),  2.8  -  5.9  (m,10H),  7.1  -7.5(m,4H) 
'  MS  m/z(Pos.  FAB):  496(M  +  H)+ 

Preparatory  Example  34 

?5 
Tetrahydropyran-A4'a-acetic  acid 

to 
o  

U 
II 

ZH-C-OH 

«  20  ml  of  methanol,  10  ml  of  water  and  1  g  ot  soaium  nyaroxiae  were  auueu  iu  u.o  y  ui  emy. 
tetrahydropyran-A4'a-acetate  and  agitated  at  80  °C  for  2  hours.  After  removal  of  the  solvent  by  distillation, 

water  was  added  to  the  mixture,  followed  by  washing  with  ethyl  acetate.  A  hydrochloric  acid  aqueous 
solution  was  added  to  the  aqueous  phase  to  render  it  acidic,  followed  by  extraction  with  chloroform  under 

salting-out  conditions  and  drying  with  anhydrous  magnesium  sulfate.  This  was  filtered  off  and  the  solvent 
so  was  distilled  off,  followed  by  subjecting  the  resultant  residue  to  silica  gel  column  chromatography 

(developing  solvent:  dichloromethane)  thereby  obtaining  0.17  g  of  the  intended  compound  (yield  25%). 
•  'H-NMR^DsOD-CDCIs)  S  : 
2.34(bt,  J  =  5.4Hz,  2H),  2.98(bt,J  =  5.4Hz,2H),  3.5  -3.95(m,4H),  5.66(bs,1H),  8.45(bs,1H) 

55 
Example  100 
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6-(2-Chlorophenyl)-1  1  -methyl-3-(tetrahydropyran-A4ia-acetyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3,2- 
f][1  ,2,4]triazolo[4,3-a][1.4]diazepine 

CH: 

•  'H-NMR(CDCI3)  5  : 
1.4  -  2.5(m,2H),  2.1  -  2.41  (m,2H),  2.41  -  2.8(m,2H),  2.67(s,3H),  2.8  -  5.9  (m,6H),  3.45  -  3.9(m,4H),  5.72- 
(bs,1H),  7.15  -  7.5(m,6H) 
•  MS  m/z(Pos.  FAB):  494((M  +  H)  + 

Example  101 

6-(2-Chlorophenyl)-3-[(trans)-3-cyclopropylacryloyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno- 
[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

0 
!l 

CH=CH-C-N 

•  1H-NMR(CDCI3)  5  : 
0.4  -  1.15(m,4H),  1.2  -  2.6(m,3H),  2.66(s,3H),  2.8  -6.0(m,6H),  6.13(d.J  =  21.6Hz,1H),  6.25(dd,J  =  21  .6, 
14.4Hz,1H),  7.1  -  7.5(m,4H) 
•  MS  m/z(Pos.  FAB):  464((M  +  H)+ 

Example  102 

6-(2-Chlorophenyl)-3-[(trans)-3-cyclopropyl]acryloyl-8,11-dimethyl-2,3,4,5-tetrahydro-8H 
thieno[3,2-f][1  ,2,4]triazolo[4.3-a][1  ,4]diazepine 
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1  )  Preparation  of  ethyl  (trans)-3-cyclopropylacrylate 

u 
II 

: h = c h - c - o c 2 h 5  

38.38  g  of  ethyl  diethylphosphonoacetate  was  dissolved  in  juu  mi  oi  iN.iN-aimeinyuormamiufci,  iu  wmui 
5.85  g  of  60%  sodium  hydride  at  0°C,  followed  by  agitation  at  room  temperature  for  30  minutes  and 

dropping  10  g  of  cyclopropanealdehyde  at  0°  C.  After  agitation  at  room  temperature  for  2  hours,  iced  water 
vas  added,  followed  by  extraction  with  ether,  washing  with  water  and  drying  with  anhydrous  magnesium 
sulfate.  This  was  removed  by  filtration  and  a  concentrated  residue  was  subjected  to  silica  gel  column 
;hromatography  (developing  solvent:  ethyl  acetate:hexane  =  2:98),  thereby  obtaining  11.18  g  of  the 
ntended  compound  as  a  trans  product  (yield  60%). 
'  'H-NMRfCDCIa)  5  : 
).4  -  1.1(m,4H),  1.26(t,J  =  7.2Hz,  3H),  1.3  -  1.8(m,1H),  4.13(q,J  =7.2Hz,2H),  5.82(d,J  =  1  5.5Hz,1  H),  6.37 
dd,J  =  15.5Hz,10.1Hz,1H) 

[2)  Preparation  of  (trans)-3-cyclopropylacryhc  acid 

100  ml  of  methanol,  50  ml  of  water  and  6.4  g  of  sodium  nyaroxioe  were  aaaea  ro  m.io  y  ui  euiyi 
(trans)-3-cyclopropylacrylate  obtained  in  the  above  method  and  subjected  to  reaction  at  80  C  for  1  .5  hours. 
After  concentration,  concentrated  hydrochloric  acid  was  added  so  as  to  render  the  reaction  mixture  acidic, 
followed  by  extraction  with  chloroform,  washing  with  a  saturated  saline  solution  and  drying  with  anhydrous 
magnesium  sulfate.  This  sulfate  was  removed  by  filtration  and  the  filtrate  was  concentrated  to  obtain  8.82  g 
of  the  intended  compound  (yield  99%). 
•  'H-NMR(CDCI3)  8  : 
0.3  -  1.2(m,4H),  1.2  -  1.9(m,1H),  5.83(d,J  =  15.1Hz,1H),  6.47(dd,J  =  15.1  Hz,  6.5Hz,1H),  9.06(bs,tH) 

(3)  6-(2-Chlorophenyl)-3-[(trans)-3-cyclopropyl]acryloyl-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4jdiazepine 

U 
II 

: h = c h - c - o h  

as 
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CH3 
0 
II 

CH=CH-C-N a  

s 

CH3 

90  mg  of  (trans)-3-cyclopropylacrylic  acid,  120  g  of  1-hydroxybenzotriazole  *  monohydrate  and  240  mg 
of  6-(2-chlorophenyl)-8,1  1  -dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1  ,2,4]triazolo[4m3-a]- 
[1  ,4]diazepine  were  dissolved  in  12  ml  of  N,  N-dimethylformamide,  to  which  160  mg  of  1  ,3-dicyclohexylcar- 
bodiimide  was  added  under  ice-cooling  conditions,  followed  by  agitation  at  4°C  for  9  hours  and  then  at 
room  temperature  for  1  hour.  After  concentration,  a  saturated  sodium  hydrogencarbonate  aqueous  solution 
was  added,  followed  by  extraction  with  chloroform  and  drying  with  anhydrous  magnesium  sulfate.  This  was 
removed  by  filtration  and  the  resultant  filtrate  was  concentrated,  followed  by  the  resultant  residue  to  silica 
gel  column  chromatography  (developing  solvent:  solventdichloromethane  =  1  :99)  to  obtain  240  mg  of  the 
intended  compound  (yield  80%). 
•  'H-NMR(CDCI3)  S  : 
0.4  -  1.1(m,4H),  1.35  -  2.0(m,2H),  2.0  -  2.6(m,1H),  2.09(d,J  =6.8Hz,3H),  2.65(s,3H),  2.8  -  4.1(m,2H),  4.1  -5.3- 
(m,2H),  4.26(q,J=6.8Hz,1H),  6.15(d,J  =  19.8Hz,1H),  6.31  (dd.J  =  19.8Hz,1  5.1  Hz,1  H),  7.1  -  7.55(m,4H) 
•  MS  m/z(Pos.  FAB):  478(M  +  H)  + 

6-(2-Chlorophenyl)-3-cyclobutanecarbonyl-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4,,3':4,5]thieno[3,2-f]- 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

40  mg  of  cyclobutanecarboxylic  acid  and  120  mg  of  6-(2-chlorophenyl)-8,1  1-dimethyl-2,3,4,5-tetrahydro- 
8H-pyrid  o[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  were  dissolved  in  8  ml  of  N,  N-dimethyl- 
formamide,  to  which  80  mg  of  1  ,3-dicyclohexylcarbodiimide  was  added  under  ice-cooling  conditions, 
followed  by  agitation  at  4°  C  for  9  hours  and  then  at  room  temperature  for  1  hour.  After  concentration,  a 
saturated  sodium  hydrogencarbonate  aqueous  solution  was  added,  followed  by  extraction  with  chloroform 
and  drying  with  anhydrous  magnesium  sulfate.  This  was  subjected  to  filtration  and  concentrated,  and  the 
resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  metha- 
nokdichloromethane  =  1:99)  to  obtain  120  mg  of  the  intended  compound  (yield  82%). 
•  'H-NMR(CDCI3)  5  : 
1.2  -  2.8(m,8H),  2.09(d,J  =  6.8Hz,3H),  2.65(s,3H),  2.85  -3.8(m,3H),  3.8  -  4.6(m,2H),  4.25(q,J  =  6.8Hz,1H),  4.8 
-5.3(m,1H),  7.0  -  7.6(m,4H) 
•  MS  m/z(Pos.  FAB):  466((M  +  H)+ 

Example  103 
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•xample  104 

>-(2-Chlorophenyl)-3-cyclopentanecarbony  1-8,1  1  -dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4  ,3  :4,5]thieno[3.2-f]- 
1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

50  mg  of  cyclopentanecarboxylic  acid  and  120  mg  of  b-(2-chlorophenyi)-b,i  i-aimetnyi-^,j,4,o- 
:etrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine  were  dissolved  in  8  ml  of  N,N- 
jimethylformamide,  to  which  80  mg  of  1,3-dicyclohexylcarbodiimide  was  added  under  ice-cooling  con- 
ditions,  followed  by  agitation  at  4°C  for  9  hours  and  then  at  room  temperature  for  1  hour.  After 
concentration,  a  saturated  sodium  hydrogencarbonate  aqueous  solution  was  added,  followed  by  extraction 
with  chloroform  and  drying  with  anhydrous  magnesium  sulfate.  This  was  subjected  to  filtration  and 
concentrated,  and  the  resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing 
solvent:  methanol:dichloromethane  =  1:99)  to  obtain  110  mg  of  the  intended  compound  (yield  73%). 
•  1H-NMR(CDCI3)  S  : 
1.1  -  2.1(m,8H),  2.10(d,J=6.8Hz,3H),  2.1  -  3.1(m,1H),  2.66(s,3H),  3.1  -  4.0(m,2H),  4.0  -  5.3(m,2H),  4.26- 
[q,J=6.8Hz,1H),  7.1  -  7.6(m,4H) 
•  MS  m/z(Pos.  FAB):  480((M  +  H)+ 

Preparatory  Example  35 

N-(Benzyloxycarbonyl)-3-pyrrolidinol 

30  g  of  3-pyrrolidinol  was  dissolved  in  500  ml  of  chloroform,  to  which  53  ml  of  trietnyiamine  was  aaaea, 
followed  by  gradually  dropping  52  ml  of  benzyloxycarbonyl  chloride  at  room  temperature.  After  completion 
of  the  reaction,  the  reaction  solution  was  poured  into  water  and  extracted  with  chloroform.  The  solvent  was 
distilled  off  under  reduced  pressure  and  the  resultant  residue  was  purified  by  column  chromatography 
(eluting  solvent:  hexane-ethyl  acetate)  to  obtain  70.67  g  of  the  intended  compound. 
1H-NMR(90  MHz,  CDCI3)5  : 
1.  7-2.1  (m,2H),  2.8-3.2(m,1H),  3.2-3.7(m,4H),  4.2-4.5(m,1H),  5.1(s,2H),  7.3(s,5H) 

C  =  Q 
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Preparatory  Example  36 

N-(Benzyloxycarbonyl)-3-pyrrolidone 

c  =  o 

150  ml  of  oxalic  acid  chloride  was  added  to  2  liters  of  dichloromethylene.  245  ml  of  dimethylsulfoxide 
was  gradually  added  at  -70  to  -50°  C  in  a  stream  of  argon.  70.67  g  of  N-(N-(benzyloxycarbonyl)-3- 
pyrrolidinol  dissolved  in  dichloromethylene  was  dropped.  After  gradual  dropping  of  720  ml  of  triethylamine, 
the  mixture  was  raised  to  room  temperature.  After  completion  of  the  reaction,  the  reaction  solution  was 
poured  into  water  and  extracted  with  dichloromethylene,  followed  by  removal  of  the  solvent  by  distillation 
under  reduced  pressure.  The  residue  was  purified  by  column  chromatography  (eluting  solvent:  hexane-ethyl 
acetate),  thereby  obtaining  66.55  g  of  the  intended  compound 
1H-NMR(90  MHz,  CDCI3)5  : 
2.6(t,J  =  7.5Hz,2H),  3.7-4.0(m,4H),  5.12(s,2H),  7.3(s,5H) 

Preparatory  Example  37 

2-Amino-3-(2-chlorobenzoyl)-5-benzyloxycarbonyl-4,6-dihydro-thieno[2,3-c3pyrrole 

66.55  g  of  the  compound  obtained  in  Preparatory  Example  36,  54.3  g  of  2-chlorocyanoacetophenone 
and  9.9  g  of  sulfur  were  dissolved  in  300  ml  of  dimethylformamide,  to  which  45  ml  of  triethylamine  was 
added,  followed  by  heating  at  60°  C  for  2  hours.  After  completion  of  the  reaction,  the  solvent  was  distilled 
off  under  reduced  pressure  and  the  resultant  residue  was  purified  by  column  chromatography  (eluting 
solvent:  hexane-ethyl  acetate),  thereby  obtaining  68.4  g  of  the  intended  compound. 
'H-NMR(90  MHz,  CDCI3)5: 
3.4-3.9(m,2H),  4.3-4.6(m,2H),  4.98  and  5.02(each  s,  total  2H),  70-7.6(m,1  1  H) 

Preparatory  Example  38 

2-Bromoacetylamino-3-(2-chlorobenzoyl)-5-benzyloxycarbonyl-4,6-dihydro-thieno[2,3-c]pyrrole 

0 
II s  NH2 

CI 
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•  0 
II 

: h 2 - o - c - n '  

600  ml  toluene/150  ml  water  was  added  to  68.4  g  of  the  compound  obtained  in  Preparatory  bxample 
37,  to  which  33.5  g  of  sodium  hydrogencarbonate,  followed  by  dropping  25  ml  of  bromoacetyl  bromide  at 
30°  C.  After  completion  of  the  reaction,  the  reaction  solution  was  poured  into  dichloromethylene  and  washed 
with  water,  followed  by  removal  of  the  solvent  by  distillation  under  reduced  pressure.  The  resultant  residue 
was  used  for  subsequent  reaction  as  it  is  without  any  purification. 
'H-NMR(90  MHz,  CDCI3)5: 
3.5-3.95(m,2H),  4.08(s,2H),  4.3-4.7(m,2H),  5.03  and  5.07(each  s,  total  2H),  7.0-7.6(m,10H) 

Preparatory  Example  39 

2-Aminoacetyiamino-3-(2-chlorobenzoyl)-5-benzyloxycarbonyl-4,6-dihydro-thieno[2,3-c3pyrrole 

The  compound  obtaining  Preparatory  Example  38  was  dissolved  in  3.5  liters  of  ethyl  acetate,  which  was 
saturated  with  ammonia  gas.  After  introduction  of  the  gas  for  8  hours,  insoluble  inorganic  matters  were 
filtered  off  and  the  resultant  filtrate  was  subjected  to  distillation  under  reduced  pressure  to  remove  the 
solvent,  and  the  resultant  crystals  were  collected  by  filtration  to  obtain  41.9  g  of  the  intended  compound. 
1H-NMR(90  MHz,  CDCI3)6: 
3.3-3.9(m,4H),  4.4-4.7(m,2H),  5.02  and  5.06(each  s,  total  2H),  7.0-7.5(m,11H) 

Preparatory  Example  40 

5-(2-Chlorophenyl)-7-benzyloxycarbonyl-6,8-dihydro-1,3H,pyrrolo[4',3':4,5]thieno[3,2-f][1,4]diazepin-2-one 

D H 0 
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38.5  g  of  the  compound  obtained  in  Preparatory  Example  39  was  dissolved  in  250  ml  benzene.500  ml 
pyridine,  to  which  5.2  ml  of  acetic  acid  was  added,  followed  by  removing  produced  water  from  the  system 
while  heating  at  120°  C.  After  completion  of  the  reaction,  the  reaction  solution  was  concentrated  under 
reduced  pressure  and  the  resultant  residue  was  purified  by  column  chromatography  (eluting  solvent: 
hexane-ethyl  acetate)  to  obtain  21  .0  g  of  the  intended  compound. 
'H-NMR(90  MHz,  CDCI3)5: 
3.6-3.9(m,2H),  4.42(s,2H),  4.3-4.7(m,2H),  5.06(s,2H),  7.0-7.5(m,10H) 

Preparatory  Example  41 

5-(2-Chlorophenyl)-7-benzyloxycarbonyl-6,8-dihydro-1,3H-pyrrolo[4',3':4,5]thieno[3,2-f][1,4]diazepin-2-thione 

13.7  g  of  the  compound  obtained  in  Preparatory  Example  40  was  dissolved  in  300  ml  of  toluene,  to 
which  12.3  g  of  the  Rhoson  agent,  [2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetan-2,4-disulfide)  was 
added,  followed  by  heating  at  80  °C  for  15  minutes.  After  completion  of  the  reaction,  the  solvent  was 
distilled  off  under  reduced  pressure  and  the  resultant  reside  was  purified  by  column  chromatography 
(elusion  solvent:  hexane-ethyl  acetate)  to  obtain  9.3  g  of  the  intended  compound. 
1H-NMR(90MHz,  CDCI3)5: 
3.5-3.9(m,2H),  4.3-4.7(m,4H),  5.0  and  5.06(each  s,  total  2H),  6.9-7.5(m,10H) 

Preparatory  Example  42 

3-Benzyloxycarbonyl-5-(2-chlorophenyl)-10-methyl-2,4-dihydro-2H,7H-pyrrolo[4,,3':4,5]thieno[3,2-f][1,2,4] 
triazolo[4,3-a][1  ,4]diazepine 
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; h 3 -  
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II  ,  

: h 2 - o - . c - n  

250  ml  of  methanol  was  added  to  10.2  g  of  the  compound  obtained  in  preparatory  txampie  <n,io  wnicn 
t.8  g  of  hydrazine  monohydrate  was  added,  followed  by  agitation  at  room  temperature  for  1  hour.  After 
;ompletion  of  the  reaction,  precipitated  hydrazide  was  collected  by  filtration.  200  ml  of  triethyl  ortho-acetate 
vas  added  to  it  and  heated  "at  80  'C  for  40  minutes.  After  completion  of  the  reaction,  the  reaction  mixture 
vas  concentrated  under  reduced  pressure  and  the  resultant  residue  was  purified  by  column  chromatog- 
aphy  (eluting  solvent:  benzene-acetone)  to  obtain  7.39  g  of  the  intended  compound. 
H-NMR(90  MHz,  CDCI3)5: 
>.7(s,3H),  3.6-3.9(m,2H),  4.6-4.8(m,2H),  4.8-5.0(m,2H),  5.05  and  5.09(each  s,  total  2H),  7.0-7.5(m,9H) 

preparatory  Example  43 

3H-5-(2-Chlorophenyl)-10-methyl-2,4-dihydro-2H,7H-pyrrolo[4\3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]-. 
jiazepine 

0.23  g  of  the  compound  obtained  in  Preparatory  Example  4k!  was  added  o  mi  or  aicnioromeinyiene,  io 
which  0.7  ml  of  iodotrimethylsilane,  followed  by  agitation  at  room  temperature.  After  completion  of  the 
reaction,  methanol  was  added  and  the  solvent  was  distilled  off  under  reduced  pressure.  The  resultant 
residue  was  purified  by  column  chromatography  (eluting  solvent:  dichloromethylene-methanol/ammonia 
solution)  to  obtain  0.1  g  of  the  intended  compound. 
1H-NMR(90  MHz,  CDCI3)S: 
2.7(s,3H),  3.6-3.9(m,2H),  4.5-4.7(m,2H),  4.8-5.1  (m,2H),  7.0-7.6(m,4H) 

3-(2,Cyanoethyl)oxycarbonyl-5-(2-chlorophenyl)-10-methyl-2,4-dihydro-2H,7H-pyrrolo[4  ,3  :4,53thieno[3,2-f]- 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

i 

Example  105 
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5 

70 

'H-NMR(CDCl3)5: 
2.67(t,J  =  7Hz,1H),  2.75(t.J  =  7Hz,1H),  2.75(s,3H),  3.64-3.90(m,2H),  4.25(t,J  =  7Hz,1H),  4.31(t,J  =  7Hz,1H), 
4.64-4.82(m,2H),  4.80-5.1  2(m,2H),  7.26-7.46(m,4H) 
MS  m/z:  453 

Example  106 

3-(3'-Butynyl)oxycarbonyl-5-(2-chlorophenyl)-10-methyl-2.4-dihydro-2H7H-pyrro 
[1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

25 

30 

1H-NMR(CDCI3)5: 
2.00(t,J  =  7Hz,1H),  2.46(dt,J  =  7Hz,2Hz,1H),  2.55(s,3H),  2.75(s,3H),  3.60-3.85(m,2H),  4.14(t,J  =  7Hz,1H),  4.20- 
(t,J  =  7Hz,1H),  4.60-4.85(m,2H),  4.75-5.1  0(m,2H),  7.10-7.54(m,4H) 
MS  m/z:  452 

Example  107 

3-[2-(Morpholin-4-yl)ethyl3-oxycarbonyl-5-(2-chlorophenyl)-10-methyl-2,4-dihydro-^ 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

C H 3 - ^ N N  
so  0  \  N 

55 
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lH-NMR(CDCI3)5: 
2.20-2.85(m,6H),  2.76(s,3H),  3.50-3.90(m,6H),  4.20(t,J  =  7Hz,1  H),  4.28(t,J  =  7Hz,1  H),  4.55-4.80(m,2H),  4.80- 
5.15(m,2H),  7.20-7.55(m,4H) 
MS  m/z:  513 

5 
Example  108 

3-(3-Pyridylethyl)oxycarbo^ 
w  [1  ,2,4]triazolo[4,3-a][1,4]diazepine 

'H-NMRfCDCIs)* 
2.72(s,3H),  3.04(t,J  =  7Hz,1H),  3.12(t,J  =  7Hz,1  H),  3.48-3.85(m,2H),  4.30-4.80(m,4H),  4.70-5.1  8(m,2H),  4.70- 
5.18(m,2H),  6.95-7.70(m,7H),  8.40-8.56(m,1H) 
MS  m/z:  505 

20 

15 

30 Example  109 

3-(Tetrahydropyran-4-yl)oxycarbonyl-5-(2-chlorophenyl)-10-methyl-2,4-dihydro-2H7H-pyrrolo[4\3^4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

35 

40 

45 

1H-NMR(CDCI3)5: 
1.40-2.30(m,4H),  2.74(s,3H),  3.32-4.05(m,7H),  4.60-5.08(m,4H),  7.20-7.56(m,4H) 
MS  m/z:  484 

Example  110 

55  3-(3'-butyn-2'-yl)oxycarbonyl-5-(2-cN^ 
[1  ,2,4jtriazolo[4,3-a][1  ,4]diazepine 
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CH'3  0  \  N 

5 

10 

'H-NMR(CDCI3)5: 
1.54(d,J=7Hz,3H),  2.48(d,J  =  2Hz,1  H),2.72(s,3H),  3.60-3.86(m,2H),4.60-4.82(m,2H),4.78-5.10(m,2H),  5.18- 
5.46(m,1H),  7.12-7.54(m,4H) 
MS  m/z:  452 

Example  1  1  1 

3-(3'-Morpholino-3'-oxopropyl)oxycarbonyl-5-(2-chlorophenyl)-10-methyl-2,4-dihydro-2H7H  pyrrolo- 
[4  ,3  :4,5]thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

25 

30 

'H-NMRfCDCIsJS: 
2.50-2.83(m,2H),  2.72(s,3H),3.32-3.85(m,10H),  4.34(t,J  =  7Hz,1H),4.40(t,J  =  7Hz,1H),  4.52-4.80(m,2H),  4.72- 
5.1  0(m,2H),7.20-7.52(m,4H) 
MS  m/z:  541 

Example  112 

3-Cyclohexylmethyloxycarbonyl-5-(2-cM^ 
f][1  ,2,43triazolo[4,3-a][1,4]diazepine 
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MH-NMR(CDCI3)«: 
0.68-1  .96(m,11H),  2.75(s,3H),  3.56-4.00(m,4H),  4.65-4.80(m,2H),  4.82-5.1  8(m,2H),  7.20-7.58(M,4H) 
MS  m/z:  496 

5  Example  113 

3-Benzylaminocarbonyl-5-(2-cN^ 
triazolo[4,3-a][1  ,4]diazepine 

w 

,H-NMR(CDCI3)5: 
2.68(s,3H),3.60-3.94(m,2H),  (4.36(d,J  =  5.4Hz,2H),  4.50-5.08(m,4H),  7.04-7.50(m,10H) 
MS  m/z:  489 

Example  114 

3-(n-hexyl)oxycarbonyl-5-(2-chlorophenyl)-10-methyl-2,4-dihydro-2H,7H-pyrrolo[4',3  :4,5]thieno[3,2-f][1  ,2,4]- 
triazolo[4,3-a][1  ,4]diazepine 

35 

40 

'H-NMRfCDCIsJS: 
0.75-1  .04(m,3H),  1.10-1.80(m,8H),  2.72(s,3H),  3.54-3.84(m,2H),  4.02(t,J  =  7Hz,1H),4.08(t,J  =  7Hz,1H),  4.58- 

4.80(m,2H),  4.78-5.1  0(m,2H),  7.20-7.48(m,4H) 
MS  m/z:  484 

Example  115 

3-Phenetyloxycarbonyl-5-(2-chlorop^ 
triazolo[4,3-a][1  ,4]diazepine 

105 
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0 
II 

CCHa)  2 - 0 - C - N '  2 C  

-H  3 

3  . 

'H-NMR(CDCI3)S: 
2.72(s,3H),  2.86(t,J=7Hz,1H),  2.94(t,J  =  7Hz,1  H),  3.55-3.84(m,2H),  4.24(t,J  =  7Hz,1  H),  4.30(t,J  =  7Hz.1  H), 
4.50-4.75(m,2H),  4.78-5.1  0(m,2H),  6.98-7.50(m,9H) 
MS  m/z:  504 

3-(4'-Chlorobenzyl)oxycarbonyl-5-(2-chloro^ 
f][1  ,2,4]triazolo[4.3-a][1  ,4]diazepine 

1H-NMR(CDCI3)5: 
2.72(s,3H),  3.60-3.92(m,2H),  4.60-4.80(m,2H),  4.80-5.04(m,2H),  5.08(s,2H),  7.26(ABq,J  =  6Hz,4H),  7.10-7.46- 
(m,4H) 
MS  m/z:  524 

3-(1  '-Cyano-1  -'-methylethy  l)oxycarbony  l-5-(2-chloropheny  l)-1  0-methyl-2,4-dihydro-2H,7H-pyrrolo[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

Example  116 

Example  117 

106 
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-'H-NMR(CDCI3)«: 
1.52(s,3H),  1.80(s,3H),  2.72(s,3H),3.50-3.86(m,2H),  4.56-4.76(m,2H),  4.78-5.1  0(m,2H),  7.20-7.45(m,4H) 
MS  m/z:  467 

5  Example  118 

3-(3'-Nitrobenzyl)oxycarbonyl-5-(2-chlorophenyl)-10-methyl-2,4-dihydro-2H,7H-pyrrolo[4  ,3  :4,5]thieno[3,2-f]- 
[1  ,2.4]triazolo[4,3-a][1  ,4]diazepine 

10 

is 

20 

1H-NMR(CDCI3)5: 
2.72(s,3H),  3.66-3.88(m,2H),  4.67-4.82(m,2H),  4.82-5.08(m,2H),  5.18(d,J  =  2.8Hz,  ),  7.20-7.72(m,6H),  7.96- 
8.24(m,2H) 
MS  m/z:  535 

Example  119 

3-(4'-Trifluoromethylbenzyl)oxycarbonyl-5-(2-chlorophenyl)-10-methyl-2,4-dihydro-2H,7H-pyrrolo[4  ,3  :4,5]- 
thieno[3,2-f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

40 

1H-NMR(CDCI3)5: 
2.76(S,3H),  3.70-3.92(m,2H),  4.70-4.86(m,2H),  4.88-5.1  0(m,2H),  5.22(s,2H),  7.25-7.60(m,4H),  7.56- 

(ABq,J  =  7Hz,4H) 
50  MS  m/z:  558 

Example  120 

55  3-(2'-Cyanoethyl)aminocarbonyl-5- 
f][1  ,2,4]triazolo[4,3-a][1  ,4]diazepine 

107 
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0 
II 

IC-(CHa)  2 - N - C -  

1H-NMR(CDCI3)5: 
2.60(t,J  =  7Hz,2H),  2.70(s,3H),  3.40(t,J  = 
5.30-5.58(m,1  H),  7.20-7.50(m,4H) 
MS  m/z:  452 

:7Hz,1H),  3.46(t  =  J  =  7Hz,1H),  4.58-4.80(m,2H),  4.80-5.1  0(m,2H), 

Preparatory  Example  44 

1-Benzyloxycarbonyl-4-(2-hydroxyethyl)piperidine 

0 

£ ^ - C H a - 0 - C - f (  ( C H a ) a - O H  

50  g  of  4-piperidine  ethanol  and  49.2  g  of  sodium  hydrogencarbonate  were  dissolved  in  480  ml  of 
water,  in  which  55.2  ml  of  benzyloxycarbonyl  chloride  was  gradually  dropped  under  ice-cooling  conditions, 
followed  by  agitation  for  1  hour  as  it  is.  The  reaction  solution  was  extracted  with  chloroform  and  dried  with 
anhydrous  magnesium  sulfate.  The  sulfate  was  filtered  off  and  the  solvent  was  distilled  off,  after  which  the 
resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  ethyl  ace- 
tate:hexane  =  30:70)  to  obtain  66.0  g  of  the  captioned  compound  (yield:  65%). 
1H-NMR(CDCI3)5: 
0.75-1  .85(m,7H),  2.5-3.0(m,2H),  3.4-3.8(m,2H),  3.9-4.3(m,2H),  5.11(s,2H),  7.1-7.4(m,5H) 

Preparatory  Example  45 

1  -Benzyloxycarbonyl-4-(formylmethyl)piperidine 

159  g  of  oxalic  acid  chloride  was  dissolved  in  one  liter  of  dichloromethane,  in  to  which  195.8  g  of 
dimethyl  sulfoxide  was  dropped  at  -67°  C,  followed  by  agitation  for  30  minutes.  Thereafter,  200  ml  of 
dichloromethane  dissolving  66  g  of  1-benzyloxycarbonyl-4-(2-hydroxyethyl)piperidine  was  dropped  at  - 
67°  C.  Subsequently,  380  g  of  triethylamine  was  dropped  at  -67°  C,  followed  by  agitation  for  about  1  hour. 
After  removal  of  the  solvent  by  distillation,  ethyl  acetate  was  added  and  insoluble  matters  were  removed  by 
filtration,  and  the  resultant  filtrate  was  washed  with  water  and  dried  with  anhydrous  magnesium  sulfate, 
followed  by  filtration  and  removal  of  the  solvent  by  distillation.  The  resultant  residue  was  subjected  to  silica 
gel  column  chromatography  (developing  solvent:  ethyl  acetate:hexane  =  20:80)  to  obtain  55.0  g  of  the 

108 
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captioned  compound  (yield  84%). 
'H-NMR(90  MHz,  CDCI3)5: 
D.8-1.85(m,4H),  1  .85-2.45(m,1  H),  2.36(dd,J  =6.1  Hz,1  .8Hz,2H),  2.5-3.0(m,2H),  3.9-4.35(m,2H),  5.07(s,2H),  7.1- 
7.5(m,5H),  9.67(t,J  =  1.8Hz,1H) 

Preparatory  Example  46 

>-  Am  ino-5-[4-(1-benzyloxycarbonyl)piperidyl]-3-(2-chlorobenzoyl)thiophene 

55.0  g  of  1-benzyloxycarbonyl-4-(formylmethyl)pipendine,  6.75  g  ot  sulfur  ana  ju.u/  g  ot 
chlorocyanoacetophenone  were  suspended  in  250  ml  of  N,N-dimethylformamide,  to  which  7.75  g  of 
triethylamine  was  added  at  40°  C,  followed  by  agitation  for  1.5  hours.  After  removal  of  the  solvent  by 
distillation,  ethyl  acetate  was  added,  followed  by  washing  with  water  and  then  with  a  saturated  saline 
solution  and  drying  with  anhydrous  magnesium  sulfate.  The  reaction  solution  was  filtered  and  after  removal 
Df  the  solvent  by  distillation,  the  resultant  residue  was  subjected  to  silica  gel  column  chromatography 
(developing  solvent:  ethyl  acetate:hexane  =  30:70)  to  obtain  67.9  g  of  the  captioned  compound  (yield:  76%). 
'H-NMR(90  MHz,  CDCI3)«: 
1.1  5-2.1  (m,4H),  3.4-4.05(m,3H),  3.95-4.35(m,2H),  5.06(s,2H),  6.04(bs,1H),  6.94(bs,2H),7.1-7.55(m,9H) 

Preparatory  Example  47 

2-[4-(1-benzyloxycarbonyl)piperidyl]-5-(bromoacetylamino)-4-(2-chlorobenzoyi)tniopnene 

1.5  liters  of  toluene,  350  ml  of  water  and  27  g  of  sodium  hydrogencarbonate  were  aaaea  to  t>/.y  g  ot 
the  compound  obtained  in  Preparatory  Example  46,  to  which  was  further  added  48.61  g  of  bromoacetic  acid 
bromide  at  60°  C.  After  completion  of  the  reaction,  ethyl  acetate  was  added,  and  the  resultant  organic  phase 
was  collected,  washed  with  a  saturated  saline  solution  and  dried  with  anhydrous  magnesium  sulfate.  The 
solution  was  filtered  and  the  solvent  was  distilled  off  to  obtain  the  captioned  compound. 

] 

0 

109 



EP  0  367  110  A1 

H"-NMR(90  MHz,  CDCI3)5: 
1.1-2.2(m,4H),  2.55-3.05(m,3H),  4.07(s,2H),  4.0-4.45(m,2H),  5.06(s,2H),  6.36(bs,1H),  7.1-7.6(m,9H)  12.47- 
;bs,1H) 

Preparatory  Example  48 

2-(Aminoacetylamino)-5-[4-(1-benzyloxycarbonyl)piperidyl]-3-(2-chlorobenzoyl)thiophene 

2  liters  of  ethyl  acetate  was  added  to  the  whole  amount  of  the  compound  obtained  in  Preparatory 
Example  47,  after  which  ammonia  gas  was  passed  into  the  mixture  while  agitating  at  room  temperature  for 
3  hours,  followed  by  continuing  the  agitation  for  further  12  hours.  After  passage  of  nitrogen  gas  for  about  30 
minutes,  an  organic  phase  was  collected  under  salting-out  and  the  resultant  aqueous  phase  was  extracted 
with  chloroform  under  salting-out.  Both  organic  phases  were  dried  with  anhydrous  magnesium  sulfate.  The 
solution  was  filtered  and  the  solvent  was  distilled  off  to  obtain  the  captioned  compound 
1H-NMR(90  MHz,  CDCI3)S: 
1.1-2.15(m,4H),  2.5-3.05(m,3H),  4.61(bs,2H),  3.9-4.4(m,2H),  5.06(s,2H),  6.32(bs,1H),  7.1-7.6(m,9H) 

Preparatory  Example  49 

2-[4-(1-benzyloxycarbonyl)piperidyl]-4-(2-chlorophenyl)-thieno[3,2-f][1,4]diazepin-7-one 

600  ml  of  benzene,  1.5  liters  of  pyridine  and  9.6  g  of  acetic  acid  were  added  to  the  whole  amount  of  the 
compound  obtained  in  Preparatory  Example  48,  followed  by  refluxing  for  25  hours  while  removing  the  water 
to  outside.  After  removal  of  the  solvent  by  distillation,  the  resultant  residue  was  subjected  to  silica  gel 
column  chromatography  (developing  solvent:  ethyl  acetate  :hexane  =  60:40)  to  obtain  61.21  g  of  the 
captioned  compound  (total  yield  of  the  three  steps:  77%). 

3 

0 

110 



iP  0  367  110  A1 

H-NMR(90  MHz,  CDCI3)5: 
.0-2.1  5(m,4H),  2.35-3.0(m,3H),  3.9-4.4(m,2H),  4.43(m,2H),  5.07(s,2H),  6.16(bs,1H),  7.05-7.55(m,9H),  8.93- 
bs,1H) 

•reparatory  Example  50 

!-[4-(1-benzyloxycarbonyl)piperidyl]-4-(2-chlorophenyl)-thieno[3,2-fJ[1,4jdiazepin 

61.21  g  of  the  compound  obtained  in  Preparatory  Example  49,  ib.bJ  or  soaium  nyarogencaroonaie  ana 
27.54  g  of  phosphorus  pentasulfide  were  suspended  in  1  liter  of  1  ,2-dimethoxyethane,  and  agitated  at  80  C 
:or  1.5  hours.  The  reaction  solution  was  filtered  through  the  Celite  membrane  and  the  resultant  filter  cake 
/vas  washed  with  chloroform  and  methanol  (Ca  7:3).  The  washing  was  combined  with  the  filtrate.  The 
solvent  was  distilled  off  and  the  residue  was  subjected  to  silica  gel  column  chromatography  (developing 
solvent:  dichloromethane  containing  2  -  8%  of  methanol)  to  obtain  62.6  g  of  the  captioned  compound  (yield 
39%). 
'H-NMR(90  MHz,  CDCI3)5: 
1.1  5-2.1  (m,4H),  2.5-3.1  (m,3H),  3.95-4.45(m,2H),  4.83(bs,2H),  5.07(bs,2H),  6.18(bs,1H),  7.0-7.6(m,9H) 

Preparatory  Example  51 

2-[4-(1  -benzyloxycarbonyl)piperidylj-4-(2-chlorophenyl)-9-methyl-6H-thieno[ci^-tj[i  ,z,4jtriazoioi4,  j-ajL  i  ,4j- 
diazepine 

62.6  g  of  the  compound  obtained  in  Preparatory  Example  50  was  suspenaea  in  j.t>  nxers  ot  meinanoi, 
to  which  33.5  g  of  hydrazine  monohydrate  was  added,  followed  by  agitation  at  room  temperature  for  1  hour. 
After  removal  of  the  solvent  by  distillation,  and  agitated  at  80°  C  for  1  hour.  After  removal  of  the  solvent  by 

I 
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distillation,  the  resultant  reside  was  subjected  to  silica  gel  column  chromatography  (developing  solvent: 
dichloromethane:methanol  =  98:2)  to  obtain  21.5  g  of  the  captioned  compound  (yield  33%). 
'H-NMR(90  MHz,  CDCI3)5: 
1.2-2.2(m,4H),  2.6-3.05(m,3H),  2.67(s,2H),  4.0-4.4(m,2H),  4.88(bs,2H),  57.0(bs,2H),  6.34(bs,1H),  7.1-7.5- 

5  (m,9H) 

Preparatory  Example  52 

10 
4-(2-Chlorophenyl)-9-methyl-2-(4-piperidyl)-6H-thieno[3.2-f][1,2,4]triazolo[4,3-a][1,4]diazepine 

75 

20 

25 

30 

6.65  g  of  the  compound  obtained  in  Preparatory  Example  51  was  dissolved  in  140  ml  of  dich- 
loromethane,  to  which  17  ml  of  trimethylsilyl  iodide  was  added  in  a  stream  of  nitrogen,  followed  by  agitation 
in  nitrogen  for  25  minutes.  After  cooling,  40  ml  of  methanol  was  added  and  the  solvent  was  distilled  off.  The 
resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  dich- 
loromethane:methanol:triethylamine  =  94.5:5:0.5)  to  obtain  4.45  g  of  the  captioned  compound  (yield  90%). 
1H-NMR(90  MHz,  CDCI3)5: 
1.1-2.05(m,4H),  2.35-3.2(m,5H),  2.60(s,3H),  4.77(bs,2H),  6.37(bs,1H),  7.2-7.6(m,4H) 
MS  m/z  (Pos.  FAB):  398(M  +  H)+ 

35 
Example  121 

40 

4-(2-Chlorophenyl)-9-methyl-2-[4-(1-phenylpropiolylpiperidyl)]-6H-thieno[3,2-f][1,2,4]triazolo[4,3-aj[1,4]- 
diazepine 

45 

50 

0 
II 

c  =  c - c -  

55 50  mg  of  phenylpropiolic  acid,  110  mg  of  the  piperidine  product  obtained  in  Preparatory  Example  52 
and  50  mg  of  1-hydroxybenzotriazole  monohydrate  were  dissolved  in  8  ml  of  N,  N-dimethylformamide,  to 
which  70  mg  of  N,N'-dicyclohexylcarbodiimide  under  ice-cooling  conditions,  followed  by  agitation  at  4°C 
overnight  and  then  at  room  temperature  for  1  hour.  After  removal  of  the  solvent  by  distillation,  a  saturated 

112 
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;odium  hydrogencarbonate  aqueous  solution  was  aaaea,  rouowea  Dy  extraction  wim  uhuiuiuum  emu  u.y.ny 
vith  anhydrous  magnesium  sulfate.  The  solution  was  filtered,  from  which  the  solvent  was  distilled  off  and 

he  resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  dich- 
3romethane:methanol  =  99:1)  to  obtain  130  mg  of  the  captioned  compound  (yield  89%). 
H-NMR(90  MHz,  CDCI3)«: 
.4-2.4(m,4H),  2.55-3.5(m,3H),  2.68(s,3H),  4.35-4.9(m,2H),  4.88(bs,2H),  6.37(bs,1H),  7.05-7.65(m,9H) 

AS  m/z  (Pos.  FAB):  526(M  +  H)* 

-(2-Chlorophenyl)-2-[4-{1-(3-cyanopropionyl)pipenayi>j-a-^^ 
iazepine 

10  ml  of  methanol,  1  ml  of  water  and  1.34  g  ot  potassium  caroonate  were  auutsu  iu  i  y  ui  momy.  o 
:yanopropionate  and  agitated  at  60  °C  for  2  hours.  After  removal  of  the  solvent  by  distillation,  chloroform 

vas  added  and  insoluble  matters  were  collected  by  filtration  and  washed  with  chloroform.  Methanol  was 
added  to  the  crystals  and  insoluble  matters  were  removed  by  filtration,  followed  by  removal  of  the  solvent 

jy  distillation  to  obtain  1.31  g  of  a  mixture  of  potassium  3-cyanopropionate  and  an  inorganic  salt. 
100  mg  of  the  mixture,  150  mg  of  the  piperidine  product  obtained  in  Preparatory  Example  52  and  80 

ng  of  1-hydroxybenzotriazole  monohydrate  were  dissolved  in  10  ml  of  N,N-dimethylformamide,  to  which  80 

rig  of  N,N'-dicyclohexylcarbodiimide  was  added  under  ice-cooling  conditions,  followed  by  agitation  at  4  C 

overnight  and  at  room  temperature  for  4  hours.  After  removal  of  the  solvent  by  distillation,  a  saturated 

sodium  hydrogencarbonate  aqueous  solution,  followed  by  extraction  with  chloroform  and  drying  with 

anhydrous  magnesium  sulfate.  The  solution  was  filtered  and,  after  removal  of  the  solvent  by  distillation,  the 

•esultant  reside  was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  dich- 
oromethane:methanol  =  99:1)  to  obtain  140  mg  of  the  captioned  compound  (yield  78%). 
'H-NMR(90  MHz,  CDCI3)5: 
1.1-2.3(m,4H),  2.67(s,3H),  2.4-3.4(m,3H),  3.5-4.2(m,21),  4.4-5.9(m,1H),  4.88(bs,2H),  6.35(bs,1H),  7.1-7.5- 

(m,4H) 
MS  m/z  (Pos.  FAB):  479(M  +  H)+ 

4-(2-Chlorophenyl)-9-methyl-2-[4-(1-morpholinoacetyipiperiayi;j-on-tnienoLo,^-TjLi,^,Hj»ia^uiu^,o-ajLi,-tj- 
diazepine 

xample  22 

I 

Example  123 
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150  mg  of  the  piperidine  product  obtained  in  Preparatory  Example  52  and  150  mg  of  triethylamine  were 
dissolved  in  4  ml  of  N,  N-dimethylformamide,  which  was  dropped  in  4  ml  of  N,  N-dimethylformamide 
dissolving  60  mg  of  chloroacetyl  chloride  at  -60  °  C.  After  completion  of  the  reaction,  a  saturated  sodium 
hydrogencarbonate  aqueous  solution,  followed  by  extraction  with  chloroform  and  drying  with  anhydrous 
magnesium  sulfate.  The  solution  was  filtered,  from  which  chloroform  alone  was  distilled  off,  to  which  40  mg 
of  morpholine  and  100  mg  of  potassium  carbonate  were  added,  followed  by  agitation  at  60°  C  for  1.5  hours. 
After  removal  of  the  solvent  by  distillation,  water  was  added,  followed  by  extraction  with  chloroform  and 
drying  with  anhydrous  magnesium  sulfate.  The  extract  was  filtered  and  the  solvent  was  distilled  off,  after 
which  the  resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent: 
dichloromethane:methanol  =  98:2)  to  obtain  130  mg  of  the  captioned  compound. 
1H-NMR(90  MHz,  CDCI3)6: 
1.2-2.25(m,4H),  2.3-2.65(m,4H),  2.68(s,3H),  2.65-3.4(m,5H),  3.5-3.8(m,4H),  3.95-4.36(m,1H),  4.36-4.9(m,1  H), 
4.89(s,2H),  6.35(bs,1H),  7.1-7.5(m,4H) 
MS  m/z  (Pos.  FAB):  525(M  +  H)  + 

Example  124 

4-(2-Chlorophenyl)-9-methyl-2-[4-{1-(4-pentinoyl)piperidyl}]-6H-thieno[3,2-fj[1,2,4]triazolo[4,3-a][1,4]- 
diazepine 

0 

40  mg  of  4-pentinic  acid,  150  mg  of  the  piperidine  product  obtained  in  Preparatory  Example  52  and  60 
mg  of  1  -hydroxybenzotriazole  monohydrate  were  dissolved  in  10  ml  of  N,  N-dimethylformamide,  to  which  80 
mg  of  N,N  -dicyclohexylcarbodiimide  was  added  under  ice-cooling  conditions,  followed  by  agitation  at  4°C 
overnight  and  at  room  temperature  for  6  hours.  After  removal  of  the  solvent  by  distillation,  a  saturated 
sodium  hydrogencarbonate  aqueous  solution  was  added,  followed  by  extraction  with  chloroform  and  drying 
with  anhydrous  magnesium  sulfate.  This  was  filtered  and  after  removal  of  the  solvent  by  distillation,  the 
resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  dich- 
loromethane:methanol  =  99:1)  to  obtain  140  mg  of  the  captioned  compound  (yield  78%). 
1H-NMR(90  MHz,  CDCI3)5: 
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.3-2.3(m,5H),  2.3-2.7(m,4H),  2.5-3.4(m,3H),  2.bY(s,3H),  3.bb-4.ib(m,i  H),  4.4-o.u(m,  i  nj,  ^.oo^s.^n;,  o.oo- 
js.1H),7.05-7.6(m,4H) 
1S  (m/z  (Pos.  FAB):  478(M  +  H)* 

ixample  125 

:.[4-{1-(4-Bromophenylacetyl)pipendyl}J-4-(2-cnioropne 
1  ,4]diazepine 

I 

Example  121  was  repeated  using  4-bromophenyl  acetic  acid. 
H-NMFt(90  MHz,  CDCI3)S: 
l.15-2.2(m,4H),  2.49-3.3(m,5H),  2.87(s,3H),  3.55-4.1  (m,1  H),  4.45-5.0(m,1  H),  4.88(bs,2H),  6.34(bs,1H),  6.6- 
M1(m,4H),  7.11-7.6(m,4H) 
VIS  m/z  (Pos.  FAB):  596[(M  +  H)\  CI  =35,  Br  =  81] 

Example  126 

^-(2-Chlorophenyl)-2-[4-(1-cycanoacetylpiperidyl)]-9-methyl-6H-thieno-[3,2-f][1,2,4]triazolo[4,3-a][1,4]- 
diazepine 

3 

Example  121  was  repeated  using  4-cyanoacetic  acia. 
1H-NMR(90  MHz,  CDCI3)5: 
1.4-2.4(m,4H),  2.45-3.55(m,3H),  2.67(s,3H),  3.47(s,2H),  3.55-4.0(m,1H),  4.4-4.9(m,1H),  4.87(bs,2H),  6.37- 

(bs,1H),  7.1-7.5(m,4H) 
MS  m/z  (Pos.  FAB):  465(M  +  H)* 

u s  
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Example  127 

4-(2-Chlorophenyl)-9-methyl-2-[4-[1-{4-(2-thienyl)propionyl}piperidyl]]-6H-thie 
[1,4]diazepine 

Example  121  was  repeated  using  4-(2-thienyl)butanoic  acid. 
1H-NMR(90  MHz,  CDCI3)5: 
1.1-2.2(m,6H),  2.4-3.32(m,3H),  2.67(s,3H),  3.32-4.45(m,4H),  4.45-5.05(m,2H),  4.88(bs,2H),  6.32(bs,1H),  6.95- 
7.6(m,7H) 
MS  m/z  (Pos.  FAB):  550(M  +  H)+ 

Example  128 

4-(2-Chlorophenyl)-2-[4-(1-cyclopropanecarbonyl  piperidyl)]-9-methyl-thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]- 
diazepine 

700  mg  of  the  piperidine  product  obtained  in  Preparatory  Example  52  and  900  mg  of  triethylamine  were 
dissolved  in  5  ml  of  N,  N-dimethylformamide,  in  which  10  ml  of  an  N,  N-dimethylformamide  solution 
dissolving  650  mg  of  3-bromopropionyl  chloride  was  dropped  at  -60  °C.  After  removal  of  the  solvent  by 
distillation,  a  saturated  sodium  hydrogencarbonate  aqueous  solution  was  added,  followed  by  extraction  with 
chloroform  and  drying  with  anhydrous  magnesium  sulfate.  This  was  filtered  and  after  removal  of  the  solvent 
by  distillation,  the  resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent: 
dichloromethane:methanol  =  99:1)  to  obtain  400  mg  of  the  captioned  compound  (yield  49%). 
1H-NMR(90  MHz,  CDCI3)S: 
0.6-1  .15(m,4H),  1.2-2.25(m,5H),  2.4-3.5(m,3H),  2.68(s,3H),  3.7-5.0(m,2H),  4.89(bs,2H),  6.36(bs,1H),  7.1-7.5- 
(m,4H) 
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Example  129 

4-(2-Chlorophenyl)-9-methyl-2-[4-(1-pentanoyl)piperi^^ 

Prepared  in  the  same  manner  as  in  Example  121  using  valeric  acid  cnioriae. 
H-NMR(90  MHz,  CDCI3)5: 
).91(t,J  =  6.5Hz,3H),  1.1-2.3(m,3H),  2.31  (t,J  =  7.2Hz,2H),  2.67(s,3H),  2.5-3.4(m,3H),  3.7-4.2(m,1H),  4.45-5.0- 
m,1H),  4.88(bs,2H),  6.35(bs,2H),  7.1-7.5(m,4H) 
vIS  m/z(Pos.  FAB):  482(M  +  H)* 

Example  130 

^-(2-Chlorophenyl)-9-methyl-2-[4-(1-octanoyl)pipendyl]-6H-thienot3,2-tj[i,k!,4jtriazoioL4,ci-ajLi,4jaiazepine 

Prepared  in  the  same  manner  as  in  Example  121  using  octanoyl  cnioriae. 
1H-NMR(90  MHz,  CDCI3)5: 
0.7-1.  1(m,3H),  1.1-2.5(m,14H),  2.31(t,J  =  7.5Hz,2H),  2.68(s,3H),  2.5-3.35(m,3H),  3.7-4.1  5(m,1H),  4.45-5.0- 
(m,1H),  4.88(bs,2H),  6.35(bs,2H),  7.1-7.5(m,4H) 
MS  m/z(Pos.  FAB):  524(M  +  H)* 

Example  131 

4-(2-Chlorophenyl)-2-[4-(1-methoxyacetylpiperidyl)3-9-methyi--bH-thienoL3,k:-TjLi,^,4jtriazoioL4,j-ajLi,4j- 
diazepine 
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3 

Prepared  in  the  same  manner  as  in  Example  121  using  methoxyacetic  acid  chloride. 
'H-NMR(90  MHz,  CDCb)«: 
1.4-2.3(m,4H),  2.4-3.2(m,3H),  2.68(s,3H),  3.39(s,  3H),  3.7-4.2(m,1  H),  4.06(s,2H),  4.4-4.9(m,1H),  4.89(m,1H), 
3.36(bs,1H),7.1-7.55(m,4H) 
MS  m/z(Pos.  FAB):  470(M  +  H)  + 

Preparatory  Example  53 

2-Morpholinoethylphenyl  carbonate 

2  g  of  4-(2-hydroxyethyl)morpholine  and  3.6  g  of  pyridine  were  dissolve  din  40  ml  of  dichloroethane,  in 
which  5.97  g  of  phenyl  chloroformate  was  dropped  under  ice-cooling  conditions,  followed  by  agitation  for 
about  30  minutes  as  it  is.  A  saturated  sodium  hydrogencarbonate  aqueous  solution  was  added  and  the 
resultant  organic  phase  was  collected.  The  aqueous  phase  was  extracted  with  chloroform  and  the  extract 
and  the  organic  phase  were  combined,  followed  by  washing  with  a  saturated  saline  solution  and  drying  with 
anhydrous  magnesium  sulfate.  This  was  filtered  and  the  solvent  was  distilled  off,  and  the  resultant  residue 
was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  ethyl  acetate:hexane  =  30:70)  to 
obtain  3.39  g  of  the  captioned  compound  (yield  89%). 
1H-NMR(90  MHz,  CDCb)5: 
2.35-2.7(m,4H),  2.69(t,J  =  6.1Hz,2H),  3.55-3.85(m,4H),  4.34(m,4H),  4.34(t,J  =  6.1  Hz,2H),  6.95-7.5(m,4H) 

Example  132 

4-(2-Chlorophenyl)-9-methyl-2-[4-(2-morpholinoethyloxycarbonyl)piperidyl]-6H-thieno[3,2-f][1,2,4]triazolo[4,3- 
a][1  ,4]diazepine 
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u 
II  ,  ( C H 2 ) 2 - 0 - C - N  

N l -  

170  mg  of  the  piperidine  product  obtained  in  preparatory  txampie  a*  anu  ^au  my  ui  *-mui- 
iholinoethylphenyl  carbonate  were  dissolved  in  6  ml  of  chloroform  and  evaporated  to  dryness  while 

igitating  at  80°  C.  Chloroform  was  added  and  the  evaporation  to  dryness  was  repeated  two  or  three  times, 
hereby  completing  the  reaction.  The  resultant  product  was  subjected  to  silica  gel  column  chromatography 
developing  solvent:  dichloromethane:methanol  =  97:3)  and  dichloromethane  was  added  to  the  resultant 
raction,  from  which  insoluble  matters  were  removed  by  decantation.  After  removal  of  the  dichloromethane 

>y  distillation,  a  small  amount  of  dichloromethane  was  added,  from  which  insoluble  matters  were  again 
emoved,  followed  by  removal  of  the  dichloromethane  by  distillation  to  obtain  170  mg  of  the  captioned 
:om  pound. 
H-NMR(90  MHz,  CDCI3)S: 
.2-2.2(m,4H),  2.25-3.15(m,7H),  2.54(t,J  =  6.1Hz,2H),  2.68(s,3H),  3.55-3.55(m,4H),  3.95-4.45(m,2H),  4.18- 

5,J  =  6.1Hz,2H),  4.89(bs,2H),  6.36(bs,1H),  7.1-7.55(m,4H) 
AS  m/z(Pos.  FAB):  555(M  +  H)+ 

preparatory  Example  54 

>-Cyanoethylphenyl  carbonate 

Prepared  in  the  same  manner  as  in  Preparatory  txampie  sj .  
'H-NMR(90  MHz,  CDCI3)5: 
4.83(S,2H),  6.9-7.5(m,5H) 

Example  133 

4-(2-Ch  lorophenyl)-2-[4-{1  -(2-cyanoethyloxycart>onyi)piperiayi  >]-«-metnyi-on-t.nienoLJ,̂ -Tji,  i  ^.tjirid^uiuLt.o- 
a][1  ,4]diazepine 

J 
t 
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0 
II 

yC-(CHa)   2 - 0 - C - N '  

150  mg  of  the  piperidine  product  obtained  in  Preparatory  Example  52  and  180  mg  of  2-cyanoethyl- 
phenyl  carbonate  were  dissolved  in  5  ml  of  chloroform,  followed  by  evaporation  to  dryness  while  agitating  at 
an  ambient  temperature  of  110°C.  The  operation  wherein  chloroform  was  again  added  and  heated  to 
dryness  while  agitating  was  repeated  until  the  reaction  was  completed.  The  resultant  product  was  subjected 
to  silica  gel  column  chromatography  (developing  solvent:  dichloromethane)  to  obtain  90  mg  of  the  captioned 
compound. 
1H-NMR(90  MHz,  CDCI3)5: 
1.3-2.2(m,4H),  2.5-3.2(m,3H),  2.68(s,3H),  2.69(t,J  =  6.1Hz,2H),  3.9-4.45(m,2H),  4.25(t,J  =  6.1Hz,2H),  4.88- 
(bs,2H),  6.36(bs,1H),  7.1-7.6(m,4H) 
MS  m/z(Pos.  FAB):  495(M  +  H)  + 

4-(2-Chlorophenyl)-2-[4-(1-cyanomethyloxycarbonylpiperidyl]-9-methyl-6H-thieno[3,2-f][1,2,4]triazolo[4,3-a]- 
[1,4]diazepine 

1H-NMR(90  MHz,  CDCI3)5: 
1.1-2.4(m,4H),  2.6-3.3(m,3H),  2.68(s,3H),  3.9-4.5(m,2H),  4.89(bs,2H),  6.36(bs,1H),  7.1-7.5(m,4H) 
MS  m/z(Pos.  FAB):  481(M  +  H)  + 

Example  135 

4-(2-Chlorophenyl)-2-[4-{1-(3-cyanopropyloxycarbonyl)piperidyl}]-9-methyl-6H-thieno[3,2-f][1,2,43triazolo- 
(4,3-aj[1  ,4]diazepine 

Example  134 

0 
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) 

H-NMR(90  MHz,  CDCI3)5: 
.1-2.3(m,6H),  2.42(t,J  =  6.8Hz,2H),  2.68(s,3H),  2.6-3.3(m,3H),  3.85-4.45(m,2H),  4.16(t,J  =  5.8Hz,2H),  4.48- 
bs,2H),  6.35(bs,1H),  7.1-7.55(m,4H) 
AS  m/z(Pos.  FAB):  509(M  +  H)* 

Example  136 

^[4-{1-(3-Butinyloxycarbonylpiperidyl}3-4-(2-chlorophenyl)-9-methyl-bH-thlenoLci,^-TJL^  ,^,4jtriazoioL4,o-aj- 
1  ,4]diazepine 

] 

1H-NMR(90  MHz,  CDCI3)5: 
1.2-2.2(m,4H),  1.96(t,J  =  2.9Hz,1H),  2.3-3.1  5(m,3H),  2.51  (td,J  =6.8Hz,2.9Hz,2H),  2.68(s,3H),  3.9-4.5(m,2H), 
4.15(t,J  =  6.8Hz,2H),  4.89(bs,2H),  6.35(bs,1H),  7.1-7.6(m,4H) 
MS  m/z(Pos.  FAB):  494(M  +  H)+ 

Example  137 

2-[4-(1-Butoxycarbonyl)piperidyl]-4-(2-chlorophenyl)-9-methyl-6H-thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4 
diazepine 
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1H-NMR(90  MHz,  CDCI3)5: 
0.92(t,J  =  6.1Hz,3H),  1.1-2.2(m,8H),  2.68(s,3H),  2.5-3.1  5(m,3H),  3.9-4.4(t,J  =  6.5Hz,2H),  4.88(bs,2H),  6.35- 
(bs,1H),  7.1-7.55(m,4H) 
MS  m/z(Pos.  FAB):  498(M  +  H)  + 

Preparatory  Example  55 

2-Bromoethyl  t-butyldimethylsilyl  ether 

C  H  3  C  H  3 
I  I 

B r - ( C H a ) a - 0 - S i - C - C H 3  
I  I 
CH3  CH3 

2  g  of  ethylene  bromohydrin  and  2.4  g  of  imidazole  were  dissolved  in  40  ml  of  N,N-dimethylformamide, 
to  which  2.65  g  of  t-butyldimethylsilyl  chloride  were  added  at  room  temperature.  After  completion  of  the 

35  reaction,  benzene  was  added,  followed  by  washing  with  water  and  a  sodium  hydrogencarbonate  aqueous 
solution  and  drying  with  anhydrous  magnesium  sulfate.  This  was  filtered  and  the  solvent  was  distilled  off, 
thereby  obtaining  3.60  g  of  the  captioned  compound  (yield  94%). 
1H-NMR(90  MHz,  CDCI3)5: 
0.13(s,6H),  0.94(s,9H),  3.38(t,J  =  6.5Hz,2H),  3.88(t,J  =  6.5Hz,2H) 

Preparatory  Example  56 

45  1-(2-Hydroxyethyl)imidazole 

50 

55 

^ N - ( C H a ) 2 - 0 H  

3.56  g  of  2-bromoethyl  t-butyldimethylsilyl  ether  and  1.97  g  of  imidazole  were  dissolved  in  70  ml  of 
N,  N-dimethylformamide,  to  which  4  g  of  potassium  carbonate  were  added,  followed  by  agitation  at  90°  C  for 
2  hours  and  40  minutes.  After  removal  of  the  solvent  by  distillation,  ethyl  acetate  was  added,  followed  by 
washing  with  water  and  drying  with  anhydrous  magnesium  sulfate.  This  was  filtered  and,  after  removal  of 
the  solvent  by  distillation,  m  the  resultant  residue  was  dissolved  in  tetrahydrofuran,  to  which  12.6  ml  of 
tetrabutylammonium  fluoride  (1M  tetrahydrofuran  solution),  followed  by  agitation  at  room  temperature.  After 

122 



=P  0  367  110  A1 

completion  of  the  reaction,  the  solvent  was  distilled  of  and  the  resultant  residue  was  subjected  to  silica  gel 
column  chromatography  (developing  solvent:  dichloromethane)  to  obtain  0.59  g  of  the  caption  compound 
(yield  35%). 
'H-NMR(90  MHz,  CDCI3)S: 
3.28(bs,1H),  3.6-4.2(m,4H),  6.84(bs,1H),  7.28(bs,1H) 

preparatory  Example  57 

0 

^   II  -  
V   N-  (CH2)  2 - 0 - C - O   - 
I  1  

�  

Prepared  from  the  compound  of  Preparatory  Example  56  in  the  same  manner  as  in  Preparatory 
Example  53. 

zxample  138 

4-(2-Chlorophenyl)-2-[4-[1-{2-(1-imidazoyl)ethyloxycarbonyl}pipendyl]]-9-methyl-6H-thieno[3,^-tJLl,^,4j- 
triazolo[4,3-a][1  ,4]diazepine 

0 

1H-NMR(90  MHz,  CDCI3)5: 
1.2-2.2(m,4H),  2.4-3.1  (m,3H),  2.68(s,3H),  3.9-4.5(m,6H),  4.87(bs,2H),  6.36(bs,1H),  7.1-7.6(m,4H),  7.42(bs,1H) 
MS  m/z(Pos.  FAB):  536(M  +  H)* 

Example  139 

4-(2-Chlorophenyl)-9-methyl-2-[4-{1-tetrahydropyran-4-yl]oxycarbonyl)pipendyl}]-6H-thienoL3,2-tJLl,^,4j- 
triazolo[4,3-a][1  ,4]diazepine 

123 



EP0  367  110  A1 

] 

H-NMR(90  MHz,  CDCI3)5: 
l.0-2.2(m,8H),  2.5-3.2(m,3H),  2.68(s,3H),  3.25-3.67(m,2H),  3.67-4.0(m,2H),  4.0-4.39(m,2H),  4.5-5.05(m,1H), 
*.88(s,2H),  6.35(bs,1H),  7.05-7.55(m,4H) 
VIS  m/z(Pos.  FAB):  526(M  +  H)+ 

Preparatory  Example  58 

Dhenyl  3-phenylpropylcarbonate 

0 

y ^ H c h 2 ) 3 - o - c - o - h ( 3  

Prepared  in  the  same  manner  as  in  Preparatory  Example  53  at  a  yield  of  70%. 
1H-NMR(90  MHz,  CDCI3)S: 
1.8-2.25(m,2H),  2.74(dd,J  =  9.0Hz,6.5Hz,2H),  4.23(d,J  =  6.5Hz,2H),  6.95-7.55(m,10H) 

Example  140 

4-(2-Chlorophenyl)-9-methyl-2-[{1-(3-phenylpropyloxycarbonyl)piperidyl}]-6H-thieno[3,2-f][1,2,4]tnazolo[4,3- 
a][1  ,4]diazepine 

0 

'H-NMR(90  MHz,  CDCI3)5: 
1.0-2.2(m,6H),  2.4-3.2(m,5H),  2.68(s,3H),  3.8-4.4(m,2H),  4.07(t,J  =6.5Hz,2H),  4.87(bs,2H),  6.36(bs,1H),  6.7- 
7.6(m,9H) 
MS  m/z(Pos.  FAB):  560(M  +  H)+ 
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Example  141 

r-(2-Chlorophenyl)-9-methyl-2-^ 
riazolo[4,3-a][1  ,4]diazepine 

170  mg  of  the  piperidine  product  obtained  in  Preparatory  txampie  t>d  ana  mg  or 
;phenyloxycarbonylamino)ethyl]morpholine  were  dissolved  in  4  ml  of  chloroform  and  evaporated  to  dryness 
while  agitating  at  80°  C.  Chloroform  was  added  and  the  evaporation-to-dryness  operation  was  repeated 
:wice,  thereby  completing  the  reaction.  This  was  subjected  to  silica  gel  column  chromatography  (developing 
solvent:  dichloromethane:methanol  =  95:5).  A  small  amount  of  dichloromethane  was  added  to  the  resultant 
Taction  and  insoluble  matters  were  removed  by  decantation.  After  removal  of  the  dichloromethane  by 
distillation,  a  small  amount  of  dichloromethane  was  again  added,  followed  by  removal  of  insoluble  matters 

3y  filtration.  The  dichloromethane  was  distilled  off  to  obtain  160  mg  of  the  captioned  compound. 
H-NMR(90  MHz,  CDCI3)5: 
1.0-2.25(m,4H),  2.25-3.1  (m,9H),  2.67(s,3H),  3.1-3.5(m,2H),  3.5-3.85(m,4H),  3.85-4.2(m,3H),  4.88(bs,2H),  6.35- 
[bs,1H),  7.1-7.6(m,4H) 
MS  m/z(Pos.  FAB):  554(M  +  H)+ 

Preparatory  Example  59 

4-(Phenyloxycarbonyl)morpholine 

Prepared  in  the  same  manner  as  in  Preparatory  Example  bJ  ana  pumiea  Dy  siuca  gei  coiumn 
chromatography  (developing  solvent:  ethyl  acetate:hexane  =  5:95). 
1H-NMR(90  MHz,  CDCI3)5: 
3.4-3.9(m,8H),  6.9-7.5(m,5H) 

4-(2-Chloropheny  l)-9-methyl-2-[4-(1  -morpholinocarbonylpiperidy  i)-faH-tnieno[v3,̂ -Tj|,i  .^jtriazoioi/f  ,o-aji,  i  ,h  j- 
diazepine 

0 
r ~ \   II 
)  . N - ( C H a ) a - N - C -  

0 

Example  142 
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0 

0 
II 

N-C- N 
CH3 

5 

70 

5  ml  of  chloroform  was  added  to  180  mg  of  the  piperidine  obtained  in  Preparatory  Example  52  and  250 
75  mg  of  4-(phenyloxycarbonyl)morpholine,  followed  by  agitation  at  an  ambient  temperature  of  130°C  for  12 

hours  while  evaporating  to  dryness.  This  was  subjected  to  silica  gel  column  chromatography  (developing 
solvent:  dichloromethane)  to  obtain  38.8  mg  of  the  captioned  compound. 
'H-NMR(90  MHz,  CDCI3)5: 
1.2-2.4(m,4H),  2.6-3.2(m,3H),  2.68(s,3H),  3.0-3.45(m,4H),  3.45-3.95(m,6H),  4.88(bs,2H),  6.36(bs,1H),  7.05- 

20  7.5(m,4H) 

Preparatory  Example  60 

25 
2-Ethoxyethyl  p-toluenesulfonic  acid 

2  g  of  2-ethoxyethanol  were  dissolved  in  40  ml  of  pyridine,  to  which  5.66  g  of  p-toluenesulfonyl  chloride 
was  added  under  ice-cooling  conditions,  followed  by  raising  to  room  temperature.  Ethyl  acetate  was  added, 
followed  by  washing  with  water  and  a  saturated  sodium  hydrogencarbonate  aqueous  solution  and  drying 
with  anhydrous  magnesium  sulfate.  This  was  filtered  and,  after  removal  of  the  solvent  by  distillation,  the 
resultant  residue  was  subjected  to  silica  gel  column  chromatography  (developing  solvent:  ethyl  ace- 
tate:hexane  =  5:95)  to  obtain  3.69  g  of  the  captioned  compound  (yield  56%). 
1H-NMR(90  MHz,  CDCI3)5: 
1.12(t,J  =  7.2Hz,3H),  2.42(s,3H),  3.42(q,J  =  7.2Hz,2H),  3.4-3.7(m,2H),  4.0-4.2(m,2H),  7.26(bd,J  =  8.3Hz,2H), 
7.73(bd,J  =  8.3Hz,2H) 

Example  143 

4-(2-Chlorophenyl)-2-[4-{1-(2-ethoxyethyl)piperidyl}]-9-methyl-6H-thieno[3,2-f1[1,2,4]triazolo[4,3-aj[1,41- 
diazepine 

0 
30 

II 
0 

35 

45 

55 

126 



IP  0  367  110  Al 

:2H50-  (CH2)  a -N 
i 

H 3 - ^ N v  

150  mg  of  the  piperidine  product  obtained  in  preparatory  txampie  ■od.  ana  itu  mg  or  ^-euiuxyturiyi  v- 
oluenesulfonate  were  dissolved  in  5  ml  of  N,N-dimethylformamide,  to  which  100  mg  of  potassium 
:arbonate,  followed  by  agitation  at  90°  C  for  2  hours.  After  removal  of  the  solvent  by  distillation,  water  was 
idded,  followed  by  extraction  with  chloroform  and  drying  with  anhydrous  magnesium  sulfate.  This  was 
iltered  and,  after  removal  of  the  solvent  by  distillation,  the  resultant  residue  was  subjected  to  silica  gel 
:olumn  chromatography  (developing  solvent:  dichloromethane:methanol  =  98:2)  to  obtain  120  mg  of  the 
:aptioned  compound  (yield  68%) 
H-NMR(90  MHz,  CDCI3)6: 
L20(t,J  =  7.2Hz,3H),  1.5-2.4(m,6H),  2.4-3.0(m,1  H),  2.64(t,J  =6.1  Hz,2H),  2.71  (s,2H),  2.8-3.25(m,2H),  3.51- 

q,J  =  7.2Hz,2H),  3.59(t,J  =  6.1Hz,2H),  4.95(bs,2H),  6.44(bs,1H),  7.2-7.6(m,4H) 
vIS  m/z(Pos.  FAB):  470(M  +  H)* 

Preparatory  Example  61 

Prepared  in  the  same  manner  as  in  Preparatory  txampie  t>u  at  a  yieia  ot  /u  /o. 
'H-NMR(90  MHz,  CDCI3)5: 
1.95(t,J  =  2.9Hz,1H),  2.27(S,3H),  2.53(td,J  =  7.2Hz,2.9Hz,2H),  4.06(t,J  =7.2Hz,2H),  7.25(bd,J  =  8.3Hz,2H),  7.73- 

[bd,J  =  8.3Hz,2H) 

2-[4-{1-(3-Butynyl)piperidyl}]-4-(2-chlorophenyl)-9-methyl-b-H-thienoLa,^-TJLi,^,4jtnazoioL4,ci-ajLi,^jaiazepine 

J 

J 

Example  144 
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1H-NMR(90  MHz.  CDCI3)5: 
1.4-3.0(m,11H),  1.97(t,J  =  2.5Hz,1H),  2.68(s,3H),  2.8-3.2(m,2H),  4.88(bs,2H),  6.35,1  H),  7.1-7.5(m,4H) 
MS  m/z(Pos.  FAB):  450(M  +  H)* 

Example  145 

4-(2-chlorophenyl)-4-[1-(dimethylaminosulfonyl)piperidyl]-9-methyl-6H-t^ 
diazepine 

100  mg  of  the  piperidine  product  obtained  in  preparatory  Example  52  and  80  mg  of  triethylamine  were 
dissolved  in  3  ml  of  N,  N-dimethylformamide,  which  was  dropped  in  4  ml  of  N,  N-dimethylformamide 
dissolving  50  mg  of  dimethylsulfamoyl  chloride  at  -60  °C.  Because  the  starting  materials  were  left  in  large 
amounts,  triethylamine  and  dimethylsulfamoyl  chloride  were  added  at  room  temperature  until  the  starting 
materials  disappeared.  After  removal  of  the  solvent  by  distillation,  a  saturated  sodium  hydrogencarbonate 
aqueous  solution  was  added,  followed  by  extraction  with  chloroform  and  drying  with  anhydrous  magnesium 
sulfate.  This  was  filtered  and  subjected  to  silica  gel  column  chromatography  (developing  solvent:  dich- 
loromethane:methanol  =  99:1)  to  obtain  90  mg  of  the  captioned  compound  (yield  71%). 
1H-NMR(90  MHz,  CDCI3)5: 
1.5-2.2(m,4H),  2.5-3.1  (m,3H),  2.68(s,3H),  2.80(s,6H),  3.55-3.9(m,2H),  4.89(bs,2H),  6.32(bs,1H),  7.1-7.5(m,4H) 
MS  m/z(Pos.  FAB):  505(M  +  H)  + 

4-(2-chlorophenyl)-9-methyl-2-[4-{1-(2-thiophensulfonyl)piperidyl}]-6H-thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]- 
diazepine 

0 

Example  146 

Prepared  in  the  same  manner  as  in  Example  121  using  2-thiophensulfonyl  chloride. 
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-|-NMR(90  MHz,  CDCI3)5: 
.5-2.3(m,4H),  2.3-2.95(m,1  H),  2.44(td,J  =  12.2Hz,3.6Hz,2H),  2.67(s,3H),  3.65-4.1  5(m,2H),  4.88(bs,2H).  6.33- 

ds,1H),  6.8-7.7(m,7H) 
1S  m-z(Pos.  FAB): 

Ilaims 

1.  A  triazolo-1  ,4-di-azepine  compound  of  the  below  given  formula  and  a  pharmacologically  acceptable 
alt  thereof. 

wherein  R1  and  R2  are  the  same  or  different  and  represent  a  nyarogen  aiom  or  a  lower  amyi  yiuup,  n 
epresents  a  hydrogen  atom  or  a  halogen  atom,  R4  represents  a  hydrogen  atom  or  a  lower  alkyl  group,  X 

epresents 
a)  a  group  of  the  formula, 

O 
II 

O-  C-, 
b)  a  group  of  the  formula, 

0  
II 

-N-C-   . 

wherein  R5  represents  a  hydrogen  atom  or  a  lower  alKyi  group, 
[c)  a  group  of  the  formula, 

O 
II 

■  C-, 
(d)  a  group  of  the  formula, 

I 
- 0 - P - .  

II 
0  

(wherein  RG  represents  a  lower  alkyl  group), 
(e)  a  group  of  the  formula, 

izy 
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0  
li 

0  

n  is  an  integer  of  0  or  1  , 
and  Y  represents 
(1)  a  cycloalkyl  group  which  may  have  a  substituent(s),  (2)  a  cycloalkylalkyl,  (3)  an  alkynyl  group, 
(4)  a  group  of  the  formula, 

RT 
I 

CI I3 -C- (CH2)   t  "  I 
CN 

in  which  R7  is  hydrogen  or  methyl  and  r  is  zero,  1  or  2, 
(5)  a  group  of  the  formula,  NC-(CH2)P-,  (wherein  p  is  an  integer  of  from  1  to  6), 
(6)  a  group  of  the  formula,  A-(CH2)P-  wherein  A  represents  a  group  selected  from  a  pyridyl  group,  a  pyranyl 
group  and  a  morpholino  group  and  q  is  an  integer  of  from  0  to  6), 
(7)  an  alkynyl  group  having  from  1  to  6  carbon  atoms  wherein  a  phenyl  group  or  a  cycloalkyl  group  is 
joined  to  any  carbon  atom), 
(8)  a  group  of  the  formula, 

(9)  a  group  of  the  formula, 

Rs  
>  N - S 0 a - I 3 - ,  

Rn 

(wherein  R3  and  R9  are  the  same  or  different  and  represent  a  hydrogen  atom,  a  lower  alkyl  group,  a 
pyridylmethyl  group  or  a  cycloalkyl  group  or  R8  and  R9  may  be  joined  along  with  a  nitrogen  atom  to  form  a 
ring,  and  B  represents  a  phenylene  group  or  a  lower  alkylene  group  having  from  1  to  3  carbon  atoms, 
(10)  a  group  of  the  formula, 

CH-C-CH,-  

(11)  a  group  of  the  formula, 

D 
I  —  \  II 

*0WH  -CH,-NI!  - C - O - C H . - C - C - C H , —  

(12)  a  group  of  the  formula, 
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(13)  a  group  of  the  formula, 

0 
0  H  - C - O - C H . - C - C - C H , -  

(14)  a  group  of  the  formula, 

(15)  a  lower  alkyl  group,  or 
(16)  a  cycloalkylalkenyl  group, 
(17) 

in  which  s  is  1  or  2, 
(18) 

in  which  t  is  1  or  2, 
(19) 

(20)  an  arylalkyl, 
(21)  an  arylalkenyl, 
(22) 

0^  *CH2)  S- 

q'  V . - ( C H 2 ) t -  

° \ Z / = C H "  

RIO  R l l  

( E ) U -  

in  which  R10  is  hydrogen  or  phenyl,  R11  is  hydrogen  or  a  lower  alkyl,  E  is  an  alkenylene  and  u  is  zero  or  1 

or 
(23) 

in  which  G  is  an  alkenylene  or  -J-(CH2)k-,  J  is  oxygen  or  sulfur,  k  is  zero,  1  or  2,  provided  that  when  X  is 
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70 

75 

40 

45 

50 

0  0  0  0  
I!  I!  II  II 

(a)  - 0 - C - .   (b)  - N - C - .   (c)  - C - .   or  (e)  - S - ,  
I  II 
Rs  0  

Y  is  a  group  selected  from  (1)  to  (14),  and  when  X  is 

0 R °  
I 

(d)  - 0 - P - ,  
II 
0  

Y  is  a  group  of  (15)  and  that  when  n  =  0,  Y  is  an  alkynyl  group  of  (3). 
2.  The  compound  and  the  salt  as  claimed  in  Claim  1  ,  in  which  X  is  (a),  (b)  or  (c). 
3.  The  compound  and  the  salt  as  claimed  in  Claim  1,  in  which  X  is  (c)  -CO-. 

2Q  4.  The  compound  and  the  salt  as  claimed  in  Claim  1,  in  which  Y  is  one  of  (1)  to  (16). 
5.  The  compound  and  the  salt  as  claimed  in  Claim  1,  in  which  X  is  (c)  -CO-  and  n  is  1. 
6.  The  compound  and  the  salt  as  claimed  in  Claim  1  ,  in  which  X  is  (a)  -COO-  and  n  is  1  . 
7.  The  compound  and  the  salt  as  claimed  in  Claim  1  ,  in  which  X  is  (b)  -NR5-CO-  and  n  is  1  . 
8.  The  compound  and  the  salt  as  claimed  in  anyone  of  Claims  1  to  7  in  which  Y  is  a  cycloalkyl. 

25  9.  The  compound  and  the  salt  as  claimed  in  anyone  of  Claims  1  to  7  in  which  Y  is  a  cycloalkyl  having  3 
to  7  carbon  atoms. 

10.  The  compound  and  the  salt  as  claimed  in  anyone  of  Claims  1  to  7  in  which  Y  is  cyclopropyl. 
11.  The  compound  and  the  salt  as  claimed  in  anyone  of  Claims  1  to  7  in  which  R1  is  hydrogen  and  R2 

is  methyl. 
30  12.  The  compound  and  the  salt  as  claimed  in  anyone  of  Claims  1  to  7  in  which  R1  is  hydrogen,  R2  is 

methyl  and  Y  is  a  cycloalkyl. 
13.  The  compound  and  the  salt  as  claimed  in  Claim  1  in  which  Y  is  one  of  (4),  (3),  (16)  and  (2). 
14.  The  compound  and  the  salt  as  claimed  in  Claim  1  in  which  Y  is  HCsC-C(CH3)2-. 
15.  The  compound  and  the  salt  as  claimed  in  Claim  1  in  which  R3  is  chlorine,  R1  is  hydrogen,  R4  is 

35  methyl,  n  is  1,  and  Y-X-  and  R2  are  defined  with  one  of  the  following  combinations: 

55 
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CH3  0 
I  II 

NC-C-O-C  -  
I 
CH3 

CH3  Q 
I  II 

N C - C - O - C -  

C H = C H  

Q 
II 
C 

0 

CH=CH-C-  

0 
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0 

[ > —   CHjNHC  -  

0 

Q 

0 

H 

0 
II 

CH  =C  -  CH2CH30  -C  -  CH3 

Q 

NCCHaCHaCHaOC  -   CH3 

H 

H 

H 

CH, 

16.  A  triazolo-1  ,4-di-azepine  compound  of  the  below  given  formula  and  a  pharmacologically  acceptable 
salt  thereof  in  which  Y,  X,  n,  R1  ,  R2,  R3,  R4  are  defined  in  the  same  manner  as  in  Claim  1  : 

R ' - ^ N .  r   n 

o u r   v " '  

17.  A  triazolo-1  ,4-di-azepine  compound  of  the  below  given  formula  and  a  pharmacologically  acceptable 
salt  thereof  in  which  Y,  X,  n,  R1  ,  R2,  R3,  R4  are  defined  in  the  same  manner  as  in  Claim  1  : 
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-   ( X ) n -   N 

18.  A  pharmaceutical  composition  which  comprises  a  pharmacologically  effective  amount  ot  tne 
;ompound  or  the  salt  thereof,  defined  in  Claim  1,  and  a  pharmacologically  acceptable  carrier. 

19.  The  use  of  the  compound  or  the  salt  thereof  as  defined  in  any  of  preceding  Claims  1  to  17  for  the 
naking  of  a  medicament  against  a  disease  against  which  anti-PAF  activity  is  effective. 

20.  The  use  as  claimed  in  Claim  19,  in  which  the  disease  is  an  allergic  disease. 
21.  The  use  as  claimed  in  Claim  19,  in  which  the  desease  is  asthma. 
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